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castings 


The traditional Canadian Maple Leaf combined 
with a typical foundry scene sets the theme 
for this speciai Canadian issue. 


CANADIAN METALCASTING TECHNOLOGY IN THIS ISSUE “GOTH ‘20qzy uny 
-« . M WILL NEW EQUIPMENT make or lose money .. . “tS 284Tg °N Cte 
SWiTJOLOTR AZT SzeaTpUpA 


@ AVOID conditions producing hot tears in steel castings 
- « » & CONTROL hot sand properties to suit your needs *46eq 18]209 Tpg 


- + » &@ WHERE to buy castings in Canada . . . @ REALISTIC 
strength evaluation of critical casting sections. 





HOW OLIN ALUMINUM 
HELPS YOU BREAK INTO 
NEW CASTING MARKETS 


10-LB. INGOT 


25-LB. INGOT ‘EXCLUSIVE! 


MORE EFFICIENT FORMS. Q pig and ingot come in standard alloys, in 10, 25 and 50 Ib. sizes. The 10 and 25 pounders feature smaller 
size to increase handling efficiency and speed melting, deep notches for easier breaking, 4-section design for faster crucible charging. 


> 


KNOWN CHEMICAL PROPERTIES. Every melt of Olin Aluminum undergoes 
exacting metallurgical and foundry controls. For example, using quanto- 
metric analysis, skilled metallurgists analyze samples of Olin Aluminum 
for all critical elements . . . and record the results electronically. 


You create a new market every time you persuade a prospect 

that aluminum castings will improve his end product. 
Olin Aluminum can help you prove that point in the first 

place...and can help you keep your customer “sold” 

thereafter. That's because we provide you with: 

¢ Primary metal—made to the most critical “specs’ 
for your most demanding jobs. 


5 


QLIN 


We 
f-~LUMINUM 

®O 

KA OLIN MATHIESON + METALS DIVISION «+ 400 PARK AVENUE + NEW YORK 22. N.Y 
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PREDICTABLE MECHANICAL PROPERTIES. Batteries of testing 
devices like this tensile machine are used to check testing 


bars of Olin Aluminum for tensile, shear, compressive and 
twisting strength. 


¢ Prompt, thoroughly qualified technical assistance. 
© Ready access to Research and Development. 


Join those firms that are expanding their operations by 
finding new and better applications for aluminum castings. 
Make Olin Aluminum your source of superior casting alloys 
—and of metallurgical know-how. 


Write for helpful engineering and availability data 
on casting alloys — Brochure 2 13 
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Now...Sterling Provides 


CENTRALIZED SERVICE 


Eight strategically located Sterling 
branch offices, backed by eighty 
well-known foundry supply houses, 
assure fast and efficient flask service. 
To achieve this greater service, we 
have added to, and relocated, our 
regional sales staff. These Sterling 
factory-trained flask specialists are 
now serving the foundry industry: 


itl 


WORLD WIDE 
SERVICE 


NEW ENGLAND STATES, Dan Pendergast 
141 Milk St., Boston 9, Mass. 


EASTERN NEW YORK, NORTHERN NEW JERSEY, 
NORTHEASTERN PENNSYLVANIA, Dick Schindewolf 
389 Main St., Hackensack, N. J. 


SOUTHEASTERN PENNSYLVANIA, SOUTHERN NEW JERSEY, 
MARYLAND, DELAWARE, VIRGINIA, DISTRICT OF COLUMBIA, 
NORTH CAROLINA, Sid Smith 

103 W. Chesapeake Ave., Towson, Baltimore 4, Md. 


WESTERN NEW YORK, WESTERN PENNSYLVANIA, Gerry Goetsch 
1660 Kenmore Ave., Buffalo 23, N. Y. 


OHIO, Curt Gullickson 
787 Lexington Ave., Mansfield, Ohio 


MICHIGAN, Tom McCarthy 

701 W. Washtenaw Ave., Lansing, Mich. 
NORTHERN ILLINOIS, NORTHERN INDIANA, IOWA, Roy Nelsen 

1 North LaGrange Rd., LaGrange, Ill. 
SOUTHERN ILLINOIS, SOUTHERN INDIANA, MISSOURI, KANSAS, 
OKLAHOMA, KENTUCKY, TENNESSEE, ARKANSAS, 
EASTERN TEXAS, Frank Dorndorfer 

2 South Brentwood Bivd., St. Louis 5, Mo. 


WISCONSIN, MINNESOTA and UPPER MICHIGAN, Charles Schroeder 
7036 West Walker St., West Allis, Wis. 


The next time you need foundry equipment we suggest you contact 
the Sterling representative nearest you. 


STERLING NATIONAL INDUSTRIES, INC. 
Founded 1904 Sterling Wheelb Co. 
Milwaukee 14, Wisconsin, U. S. A. 


Manufacturers of Foundry Equipment for More than Half a Century 
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the technical magazine 
of the metalicasting industry 


features 


FOUNDRY EQUIPMENT—WILL IT SAVE OR SPEND YOUR MONEY 
by D. M. Buchanan 
Here’s a system for finding out whether that new equipment 
you contemplate buying will make or lose money for you. 


HOT TEARS IN STEEL CASTINGS by M. A. Notte 


By its very nature steel wants to hot tear. But don’t give 
it a chance. Avoid the pitfalls revealed in this article. 


HOT PROPERTIES OF MOLDING SAND by A. G. Johnston 


How your molding sand performs at elevated temperature 
with hot metal laying against it is vital to your casting suc- 
cess. 


DIRECTORY OF CANADIAN FOUNDRIES 
There’s a lot of metalcasting capacity in Canada! 


ABSTRACTS OF PAPERS PRESENTED AT INTERNATIONAL FOUNDRY 
CONGRESS 


World-wide advances in foundry technology unveiled in 
Madrid. 


REDUCING COST OF EVALUATING MAGNESIUM CASTINGS 
by J. W. Meier 


Now you can make a realistic strength evaluation of critical 
casting sections without excessive test bar costs. 


APPARENT THERMAL CONDUCTIVITY OF MOLDING SAND AT 
ELEVATED TEMPERATURES by D. H. Whitmore and Q. F. Ingerson 


Did you know that the thermal conductivity of your molding 
sand decreases up to 1100 F and increases above 1500 F? 


SURFACE DEFECTS ON SHELL MOLDED CASTINGS 
by J. A. Behring and R. W. Heine 


Surface defects on shell molded steel castings can be re- 
duced by using less resin and washing mold with zirconite. 


IMPACT RESISTANCE OF NICKEL-MANGANESE CAST STEELS 
by |. B. Elman and R. D. Schelleng 


Steel toughness at low temperatures is improved by adding 
nickel, deoxidizing with Si-Mn-Al and decreasing casting size. 


MEASUREMENT VS. CALCULATION OF SOLIDIFICATION OF METAL 
IN IRON MOLDS by J. D. Keller and N. R. Arant 


A simple technique has been developed for telling when to 
start the second pouring on a double-pour roi! to produce 
an alloyed shell of desired thickness. 


featurettes 
FOUNDRIES NEED HALF BILLION DOLLARS OF NEW EQUIPMENT, SURVEY SHOWS 
CONTROL: KEY TO QUALITY by H. Chappie 
PRINCIPLES OF SHELL MOLDING by D. W. Davis 
SAN FRANCISCO—GALLERY FOR METAL CASTING ART by P. Lawler . 
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CANADIAN RESEARCH FOUNDATION OUTLINES PLAN FOR ERADICATION OF SILICOSIS 128 
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A $13 Billion output by foundries in 
the next two years... 


$5 Billion in purchases of new foundry 
equipment... 


That’s what foundry executives are 
predicting right now. 


. . and there is only one place and 
time that the foundry industry can 
“look over what’s available’ and plan 


its purchases for the next two years 
or more... 


1960 CASTINGS CONGRESS 
& EXPOSITION 


Philadelphia e May 9-13 


If you want the Castings Industry to 
see the best you have to offer, just re- 
member that the 1960 AFS Exposition 
will bring together, to view your ex- 
hibit, an audience representing over 
90% of the capacity of the industry! 


.. . will they See There is no quicker, surer, lower cost 
way of telling your product story — 


YOUR Products? face-to-face — to the men who will be 
making the specifying and buying de- 
cisions in the next two years. 

Have you reserved your space? If not, 
wire or call... 


64th Castings Congress & 
EXPOSITION 


PHILADELPHIA 
MAY 9-13 


AMERICAN 


FOUNDRYMEN'S SOCIETY 
Golf & Wolf Roads, Des Plaines, Ill. 
Tel. VAnderbilt 4-0181 
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VOLCLAY 


vesccoeeee NEWSLETTER No. 66------ +2: 


REPORTING NEWS AND DEVELOPMENTS IN THE FOUNDRY USE OF BENTONITE 


PIECE OR POUND? 


Foundry castings are sold either by the piece, 
or by the pound. 








If sold by the piece, the weights may vary, the 





customer may be receiving more metal for an equal 
price. The foundry loses money in overweight and 
oversized castings. 








If sold by the pound, the purchaser may be 
spending too much for a particular casting if it is 
overweight and oversize. The buyer is demanding 
castings closer to pattern size. 











Castings which meet the public’s eye are being 
closely studied by the buyer. 


These two castings were made the same; however, 


their weights varied. 


Sand foundries are competing strongly against other processes. Certain processes sell by casting appear- 
ance and claim less casting weight. 





The sand caster can do better! In order to improve casting finish and tolerance, the base sand mixture 
must be carefully selected. If the sand caster is to compete with close tolerances, the following formula 
is recommended: 








FORMULA 
By Weight 


91% Silica or Bank sand—AFS Grain Fineness No. 90, or finer (fine Zircon sand with Zircon 
flour may improve upon this formula but is more expensive) 
4%  Volclay western bentonite 
1% Panther Creek southern bentonite 
3% D Grade Seacoal, or finer 


1% Green Shell Carb 


Mull the above formula with 3% moisture content or less. For new sand mixtures mull 5 minutes 
with a slow type muller, but not less than 90 seconds with faster mullers. Riddle over the pattern 
and improved finish can be obtained. 


WRITE FOR FURTHER TECHNICAL DATA ON 
GREEN SHELL CARB 


AMERICAN COLLOID COMPANY 


SKOKIE, ILLINOIS *« PRODUCERS OF VOLCLAY AND PANTHER CREEK BENTONITE — 
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For over 70 years, Pittsburgh Crushed Steel Company has con- 
sistently led the metal abrasives industry—has led in research and 
product development—has led in the improvement of production 


methods—and has led in sales and service facilities as well as in 
distribution facilities! 

The results have been better metal abrasives for lower cleaning 
costs in foundries, forge plants, and steel and metal working plants 
in general! 

Today, through 13 distributing points and 33 sales-service offices, 
we supply all sizes and types of metal abrasives, iron and steel, for 
every type of blast-cleaning equipment and for every blast-cleaning 
requirement! 

Our engineering, sales, and service representatives are always avail- 
able to you in connection with your blast-cleaning needs. 


PITTSBURGH CRUSHED STEEL COMPANY 


Arsenal Sta. Pittsburgh (1), Pa. 
Subsidiaries: Globe Steel Abrasive Co., Mansfield, Ohio 
Steel Shot Producers, Arsenal Sta. Pittsburgh, Pa. 


TRU-STEEL SAMSON 


MALLEABRASIVE SHOT SHOT 
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future meetings 
and exhibits 


Feb. 1-4 Instrument Society of 
America, Instrument-Automation Con- 
ference. Rice Hotel, Houston, Texas. 


Feb. 1-5 . . American Society for Test- 
ing Materials, Committee Week. Hotel 
Sherman, Chicago. 


Feb. 3-4 . . Illinois Institute of Tech- 
nology, Armour Research Foundation 
and American Welding Society, Mid- 
west Welding Conference. Technology 
Center, Chicago. 


Feb. 11-12 . . AFS Wisconsin Regional 
Foundry Conference. Hotel Schroeder, 
Milwaukee. 


Feb. 14-18 American Institute of 
Mining, Metallurgical & Petroleum Engi- 
neers, Annual Meeting. New York. 


Feb. 16-18 . . Society for Nondestruc- 
tive Testing, Southwest Section, Nation- 
al Symposium on Nondestructive Testing 
of Aircraft & Missile Components. Hil- 
ton Hotel, San Antonio, Texas. 


Feb. 17-18 . . Malleable Founders So- 
ciety, Technical & Operating Conference. 
Wade Park Manor, Cleveland. 


Feb. 18-19 AFS Southeastern Re- 
gional Foundry Conference. Hotel Thom- 
as Jefferson, Birmingham, Ala. 


Feb. 26 . . Malleable Founders Society, 
Western Section Meeting. Drake Hotel, 
Chicago. 


March 7-8 . . Steel Founders’ Society of 
America, Annual Meeting. Drake Hotel, 
Chicago. 


March 14-18 . . National Association of 
Corrosion Engineers, Annual Conference. 
Dallas, Texas. 


March 16-17 Foundry Educational 
Foundation, Annual College- Industry 
Conference. Statler-Hilton, Cleveland. 


April 4-6 . . American Institute of Min- 
ing, Metallurgical & Petroleum Engi- 
neers, National Open Hearth Steel Con- 
ference and Blast Furnace, Coke Oven 
and Raw Materials Conference. Palmer 
House, Chicago. 


April 13-14 . . Malleable Founders So- 
ciety, Market Development Conference. 
Edgewater Beach Hotel, Chicago. 


April 21-28 . . American Society of Tool 
Engineers, Annual Meeting & Tool Show. 
Artillery Armory and Sheraton-Cadillac 
Hotel, Detroit. 


Continued on page 8 





A New Triumph of Carborundum 


BEST DEOXIDIZER EVER! 
new FERROCARBO sriquertes 


Out of Carborundum’s laboratories—thoroughly tested under the most rigorous 
foundry conditions—-comes an improved cupola deoxidizer—new Ferrocarbo briquettes. 
More complete deoxidation of molten iron is now assured. Higher silicon recovery 

is now possible. Lower slag iron oxide permits better sulphur removal. Better 

slag fluidity and slag metal separation results from slag deoxidization. More complete 
and rapid combustion of coke by the cupola blast effects measurable 

coke savings. These and many other unique 

advantages make the new Ferrocarbo 

briquette the most outstanding contribution 

to present day cupola deoxidization 

practices. Why not investigate? 





Write for more 
information... 


on the new Ferrocarbo briquettes* and how 

it produces superior castings. Ask for 

booklet A-1497— Department M 84-01, Electro 
Minerals Division, The Carborundum 
Company, Niagara Falls, N. Y. 


MR. FERROCARBO® 


CARBORUNDUM 


FERROCARBO DISTRIBUTORS —KERCHNER, MARSHALL & COMPANY, P/77S8URGH © Cleveland « Buffalo « Detron 
Philadelphia « Birmingham « Los Angeles + Canada 


MILLER AND COMPANY, CH/CAGO « St. Louis « Cincinnati 


* PATENT PENDING 


® 4-07 
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SYNTRON cost-cutting equipment of proven dependable Quality future meetings 
Continued from page 6 


a . 2 April 24-28 . . American Ceramic So- 
moves bulk material more efficiently | 2, ssie"sicies 
; ro Y a “% on Cae April 25-29 . . American Welding Soci- 


ety, Annual Convention. Biltmore Hotel, 
Los Angeles. 


April 26-29 . . National Industrial Sand 
Association, Annual Meeting. Key Bis- 
cayne, Fla. 


May 3-5 . . Iron and Steel Institute, 
Annual Meeting. London, England. 


May 9-13 . . AFS 64th Annual Castings 
Congress & Exposition. Convention Hall, 
Philadelphia. 


May 25-26 . . American Iron and Steel 
Institute, General Meeting. Waldorf- 
Astoria Hotel, New York. 


June 6-8 . . Malleable Founders Society, 
Annual Meeting. Elbow Beach Surf 
Club, Hamilton, Bermuda. 


June 16-17 . . AFS Chapter Officers 
Conference. AFS Headquarters, Des 
Plaines, Ill. and LaSalle Hotel, Chicago. 


June 26-July 1 . . American Society for 
Testing Materials, Annual Meeting & 
Exhibit. Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 


iS AIT ff ) AV e Sept. 22-23 . . National Foundry Associa- 
tion, Annual Meeting. Edgewater Beach 
SYAIT/2 ON Vibra- Flow Hotel, Chicago. 


Oct. 12 . . Cast Bronze Bearing Insti- 


V F tute, Annual Meeting. Grove Park Inn, 
Asheville, N. C. 


Oct. 12-14 . . Gray Iron Founders’ So- 
ciety, Annual Meeting. Netherland-Hil- 
ton Hotel, Cincinnati. 


—increase the operation efficiency of todays modern foundry, by 
more efficient, dependable material handling. 

—By instant finger-tip flow control. The vibration of these feeders 
Oct. 13-15 . . Non-Ferrous Founders’ 


to match operational capacities. a —— Meeting. Grove Park Inn, 
neville, N.C. 


is instantly controllable providing a smooth, even flow of material 


—By simplicity of design. Their powerful electromagnetic drive 
is designed to give long, dependable, trouble-free service with 
very little maintenance. 


Oct. 17-21 . . American Society for 
Metals, Annual Meeting and Metal Ex- 
‘i position & Congress. Trade & Conven- 
SYNTRON Vibratory Feeders are available in a wide range of ~ tion Center, Philadelphia. 


sizes, tonnage capacities and trough styles t t ed. 
Se ee Nov. 14-16 . . Steel Founders’ Society 


Write today for complete of America, Technical & Operating Con- 
informative literature ference. Carter Hotel, Cleveland. 


AFS Chapter meetings for February appecor 


SYTRON COMPANY mae 


Mopern Castincs is indexed by Engineering 
Index, Inc., 29 West 39th St., New York 18, 
N. Y. and microfilmed by University Microfilms, 
313 N. First St., Ann Arbor, Mich. 
Other SYNTRON Equipment of proven dependable Quality The American Foundrymen’s Society is not re- 
sponsible for statements or opinions advanced 
by authors of papers or articles printed in its 
publication. 
Published monthly by the American Foundry- 
men’s Society, Inc., Golf & Wolf Roads, Des 
Plaines, 





545 Lexington Avenue Homer City, Pa. 


Single copies 50c. 

May and June issues $1.00. 

Entered as second-class mail 

at Pontiac, Ill. Additional 

BIN VIBRATORS VIBRATING CONVEYORS VIBRATING SCREENS entry at Des Plaines, Ill. 
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y = §=6FACTS 


SHOT and 
GRIT... 


OMETHING NEW, something simple, something 

down-to-earth has been added to the literature 
dealing with the problems of blast cleaning! It is 
a carefully written and carefully documented bro- 
chure on “The Facts of life, concerning the use of 
SHOT AND Grit.”’ This brochure is YOURS FOR 
THE ASKING. If you like a restrained, friendly and 
completely honest appraisal of the blast cleaning 
problem, this booklet is for you. 

The brochure is divided into five sections: 1, 
blast cleaning functions and materials . . . a frank 
appraisal of the problems as a whole; 2, progress 
and research achievements in the manufacture of 
shot and grit, with a quick look into the future; 


Exclusive West Coast 
Subdistributors 


BRUMLEY-DONALDSON 
COMPANY 


Los Angeles - 


Sold Exclusively by 
HICKMAN, WILLIAMS 
& COMPANY (inc.) 


Chicago - Detroit - Cincinnati 
- St. Louis - New York - Cleve- 
land - Philadelphia - Pitts- 
burgh - Indianapolis 


Oakland 


3, housekeeping practices, an area completely un- 
der your control; 4, proofs, if you’re from Mis- 
souri, how facts and figures support our state- 
ments; and 5, a suggestion on how to take action, 
without committing yourself. 

Sure, we have an axe to grind . . . we’d like to 
sell you our shot and grit. Or, to put it another 
way, we’d like to have you BUY our shot and 
grit, because you are convinced they will do the 
best job. But whether you buy our products or 
whether you don’t, the wealth of practical in- 
formation in this brochure will prove to be useful 
and interesting and we’d like for you to have a 
copy. Fair enough? 


YOURS 


FOR THE ASKING! 


Mail to: 


National Metal Abrasive Company 


3560 Norton Road « Cleveland 11, Ohio 


OK! Send me a copy... FREE! 


METAL ABRASIVE COMPANY 
3560 Norton Rd. « Cleveland 11, Ohio 
Western Metal Abrasives Co. (Affiliate) 
101 E. Main Street - Chicago Heights, Illinois 
Sole manufacturers of 


Permabrasive” and Controlled ‘‘T’’® abrasives. 


Company............. 
Address 





See our ad and listings in the AFS BUYERS DIRECTORY 


Circle No. 152, Page 17 





ONE FOUNDRY MAN 
tells another 


pouring off 
the heat 


@ Thank you for printing the summary 
of my comments made at the Ohio Re- 
gional Foundry Conference, page 62, 
December issue, MopEeRN CastINcs. 

I would like to correct the statement, 
however, that lowering manganese will 
minimize hot tears. To a degree, the 
opposite is true. It was stated in the 
talk that the manganese content for 
steel castings should not fall below ap- 
proximately 0.55 per cent. Increases 
above that value will, in some instances, 
improve results. 

I hope that this will set the record 
straight, particularly in the event that 
anyone should call my attention to this 
variance from accepted behavior. 

John A. Rassenfoss 

Manufacturing Research Laboratory 
American Steel Foundries 

East Chicago, Ind. 





buyers directory 


CUPOLA FLUX 


for Gray Iron and Malleable Iron Foundries 


| 

| 

| 

| @ Thank you very much for providing 
| 100 copies of your new AFS 
| 

| 

| 


Buyers 
Directory for distribution to selected 
Foreign Service posts. 

We feel that the AFS Buyers Direc- 
tory will be one of the most useful 
and important resources available in 
Commercial Reading Rooms overseas for 
servicing inquiries from local interested 
businessmen. Your efforts in making it 
possible for us to distribute the Direc- 
tory to Embassies and Consulates in 
foreign countries are deeply appreciated. 


Foundrymen recommend Famous 
Cornell Cupola Flux because for just 
pennies per day it brings results in 
cleaner iron, in castings with better 
machinability. The reason is that 
here is a scientifically prepared mix- 


ture of high grade minerals and 
other materials which create a chem- 
ical reaction in molten iron by great- 


Any comments which we may receive 
from our overseas establishments regard- 
ing the usefulness of the directory will 


be forwarded to you. 

H. P. Van Blarcom, Director 
Trade Development Div. 
Bureau of Foreign Commerce 
U. S. Dept. of Commerce 
Washington, D. C. 


ly increasing slag flow off. Write for 
Bulletin 46-B for the full story! 


If you melt aluminum, copper or 
brass, try Famous Cornell Alumi- 
num, Copper or Brass Flux. Write for 
Bulletin 46-A. 


pattern engineering 


@ Mr. P. B. Croom, author of “Pattern 
Engineering,” appearing in November 
Mopern Castincs, will be pleased to 
know that the AFS Pattern Division 
Standards Committee, is working on a 
“Pattern Specification” that may be used 
by pattern buyers. While a specification 
is not 100 per cent insurance against 
poor workmanship it does provide the 
bidders with consistent and clear infor- 
mation. 

Here at National Malleable we are in 
the position of designing and building 
patterns in our own pattern shops as 
well as buying quantities of patterns 
from many commercial pattern jobbers. 
In most cases of outside purchase we 
are able to get just what we want be- 








We CLEVELAND FLUX Gunpany 


1026-40 MAIN AVENUE, N.W. ¢ CLEVELAND 13, OHIO 
Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes—Since 1918 
GEORGE F. PETTINOS, LTD., Hamilton, Ontario, Canada 
Exclusive Representatives in Canada 
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A Timely Message for Foundry Managements 


FLEXIBILITY 


INSURES 
PROFITS 


With a modern manufacturing approach, 

utilizing segmented composite patterns, your foundry 
can achieve the flexibility vital to today’s 
production-jobbing foundry requirements. Knight 
Engineers have the experience to apply modern 
techniques so that one mold or thousands 

may be produced competitively. Knight has 
engineered foundries with the highest productivity 
per man hour here and abroad. An audit of your facilities, 
methods requirements and opportunities 

for improvement may be had by calling 


or writing for a Knight Engineer. 


KNIGHT SERVICES INCLUDE: 
Foundry Engineering « Architectural Engineering + Construction Management « Organization 
Management «Industrial Engineering +» Wage Incentives «Cost Control » Standard Costs 
Flexible Budgeting e Production Control e¢ Modernization e« Mechanization « Methods 
Materials Handling + Automation + Survey of Facilities « Marketing 


lester B. Knight & Associates, Inc. 


Management, Industrial and Plant Engineers 
Member of the A lation of Consulting Management Engineers, Inc. 
549 W. Randolph St., Chicago 6, Ill. 


New York Office—Lester B. Knight & Associates, inc., Management Consultants, 500 Fifth Ave., New York 36 
Knight Engineering Establishment (Vaduz), Zurich Branch, Dreikénigstrasse 21, Zurich, Switzerland 
Lester B. Knight & Associates, G.M.8.H., Berliner Allee 47, Diisseldorf, Germany 
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Here he is folks . . . Chief Keokuk, favorite son of steel men 
and foundry-men everywhere, and he wants your vote! His 
platform: Kemco Silvery . . . the superior form of silicon in- 
troduction. He promises: Uniformity and Economy. When 
you think of silicon, think ...and vote for Kemco!* 


ILVERY PIG IRON 





_ 


SILIGORM METAL- OTHER FERROALLOYS 


Elect to use Kemco now! It holds silicon loss to a minimum 
and you can handle it by magnet or count. Your choice of 
60 Ib. or 30 Ib. pigs or 12% Ib. piglets . .. in regular or alloy 
analysis. Read Kemco's “Performance Platform” in free 
booklet, “For Lower Costs, Higher Quality Products.” 
Send for your copy now. 


KEOKUK ELECTRO-METALS COMPANY 
Division of Vanadium Corporation of America 
Keokuk, lowa * Wenatchee, Washington 


Saies Agent: Miller and Company 


332 S. Michigan Avenue, Chicago 4, Illinois 
3504 Carew Tower, Cincinnati 2, Ohio 
8230 Forsyth Bivd., St. Louis 24, Missouri 


*Please send your votes to Campaign Managers Princess Wenatchee or Chief Keokuk, Jr. 
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pouring off the heat 
Continued from page 10 


cause we have pattern layouts and draw- 
ings understandable and clear to the 
bidder. 

Joe Kreiner 

Chairman, Pattern Division AFS 

National Malleable & Steel Castings Co. 
Cleveland 


@ P. B. Croom’s article on pattern engi- 
neering in the November issue of Mop- 
ERN Castincs is excellently written and 
gives comprehensive coverage of the 
whole field. 

We here in Baltimore operate as 
much as possible on the same standards 
and ideas recommended by the author. 
Of course, we are fortunate in having 
the foundry, the machine shop, the pat- 
tern shop and some designing under 
one roof. So we can all huddle around 
one table to engineer the pattern, cast- 
ings and the machining. We also consult 
with outside foundries and their custom- 
ers along the same lines as suggested 
by Mr. Croom. Our company has learned 
over a period of many years that this 
procedure is the most satisfactory. 

Mr. Croom’s article on patterns is the 
best I have read in a long time and 
I have passed it among my associates 
for their enlightenment. 

J. O. Danko, Sr. 
Danko Pattern & Mfg. Co. 
Baltimore, Md. 


@ I wholeheartedly agree with the au- 
thor’s comments in “Pattern Engineer- 
ing” in the November issue of MopERN 
CAsTINGs. 

The Patternmaking Division of AFS 
has standing committees that are con- 
sidering this subject and planning future 
action. 

Frank C. Cech 
Max S. Hayes Trade School 
Cleveland 


thank you, sir! 


@ I am enclosing my check to main- 
tain my membership in AFS and my 
subscription to MopeRN CAsTINGs. 
April 1957, I retired from active work 
after 61 continuous years in the found- 
ry. I will be 80 come June 1. 

I served my apprenticeship with 
the Pond Machine Tool Co., Plain- 
field, N.J. In 1900 I started with the 
Don Iron & Steel & Coal Co. in Syd- 
ney, Nova Scotia, and have been 
with them ever since. I received a 
great deal of help in my work as 
foundry superintendent from AFS, and 
the personal contact with members 
has been very pleasant. Now I would 
like to say “thank you” for all the 
AFS has been to me. 

TuHos. R. MACLEAN 
Glace Bay, Nova Scotia, Ca. 
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“No machining complaints since I used SMZ alloy” 


You can eliminate chilled corners and hard spots in gray UNTREATED 
iron castings with ladle additions of “SMZ” allov. schining rates 

can thus be improved by as much as 25 per cent, giving 

you more satisfied customers. 


“SMZ” alloy is the most widely used inoculant in the iron foundry 
industry. As little as 2 to 4 pounds of “SMZ” alloy per ton of iron 


are sufficient to eliminate chill in light castings. For harder These chill Weeks chow tow “SWE” aller ve- 
irons of lower carbon and silicon contents, a larger addition duced chill in a 3.15% carbon, 1.80% silicon iron. 


of the alloy may be required. 


For information on how “SMZ” alloy can improve the machineability 


of your castings, contact your UNION CARBIDE METALS 
representative. Ask for the booklet, “SMZ Alloy— An fe7-\-i-ii2i=3 METALS 


Inoculant for Cast Iron.” 


rset rg actge nS vg ane gh _ Carbide Electromet Brand Ferroalloys 
/orporation, ¢ vast 42nd Street, New York 17, N. Y. and other Metallurgical Products 


The terms “Electromet,” “SMZ,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 





How the Foundry Industry Serves America 


.. #4 of a Series 


CAST IRON SPRING BASES IMPROVE PERFORMANCE, CUT MACHINING TIME 30% 


When the spring bases of this big vibrating screen 
were redesigned from plate weldments to gray iron 
castings, it effected not only a substantial cost saving, 
but also provided maximum stability to the structure. 


The excellent compressive strength and damping 
characteristics which are inherent in gray cast iron 
combine to make it an ideal material for this particu- 


Facts from files of Gray Iron Founders’ Society 


lar application, namely, a sturdy dependable sup- 
porting part for a structural or machine unit. 


Modern foundries look to the Hanna Furnace 
Corporation for their supplies of all regular grades 
of pig iron . . . foundry, malleable, Bessemer, inter- 
mediate low phosphorus as well as HANNATITE® 
and Hanna Silvery. 


THE HANNA FURNACE CORPORATION 


Buffalo * Detroit * New York * Philadelphia 
Merchant Pig Iron Division of 


NATIONAL STEEL vilg CORPORATION 
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Foundries Need Half Billion Dollars 
of New Equipment, Survey Shows 


Expect 15 per cent output increase 
in 1960 and 20 per cent in 1961 


The nation’s foundries will need 
over $509 million in new capital 
equipment during the next two 
years according to a national sur- 
vey just completed by the Ameri- 
can Foundrymen’s Society, Des 
Plaines, Il. 

In addition to these capital needs 
of the metal castings industry the 
foundries are expected to spend 
nearly $6,800,000,000 for materials, 
supplies and special services in 
producing an estimated 37 million 
tons of finished castings in 1960 
and 1961. 

This national survey, conducted 
in conjunction with the society's 
€4th annual Castings Congress and 
Exposition in Philadelphia next 
May, reveals that the foundry in- 
dustry as a whole anticipates an 
average increase of 15 per cent in 
output in 1960, and 20 per cent in 
1961. These increases are expected 
equally by small, medium and large 
foundries, although anticipations 
vary considerably between individ- 
ual foundries in each size group. 

According to the study, the an- 
ticipated increased output of cast- 
ings during the next two years will 
require the nation’s foundries to 
spend an average of approximate- 
ly $18 per ton of capacity for capi- 
tal equipment alone, including 62 
per cent for modernization and 
38 per cent for expansion of plant 
and capacity. 

Actual needs of reporting found- 
ries producing more than 25,000 
tons of castings annually range 
close to an average of $1,000,000 
per plant, over 20 per cent indicat- 
ing needs in excess of $1,000,000 of 
new equipment. 

Requirements for this entire 
group average $13.50 of new equip- 
ment per capacity-ton. For medi- 
um-sized foundries (5000-25,000 
tons capacity), equipment needs 
average $20 per ton. And for foun- 
dries with less than 5000 tons capa- 
city, equipment needs average 
$35.50. 

The most pressing need of found- 
ries, all report, is more efficient 


materials handling equipment. 
Some 58 per cent of foundries re- 
porting—including 68 per cent of 
the larger foundries—list materials 
handling as a major need. More 
efficient sand molding and core- 
making equinment is needed by 56 
ver cent of the foundries. 

New equipment for cleaning and 
finishing of castings follows closely. 
being listed by 49 per cent of the 
foundries who answered the survey. 

The smaller foundries lead slight- 
ly in an expressed need for new 
equipment for sand preparation and 
conditioning. While this need is 
listed by 39 per cent of all found- 
ries reporting, 45 per cent of the 
smaller companies stressed sand 
conditioning equipment needs. 

Larger foundries lead in require- 
ments for new shell-molding equip- 
ment. Nearly one fourth of report- 
ing foundries with a capacity of 
over 25,000 tons listed shell mold- 
ing requirements. One out of every 
four foundries also lists new anneal- 
ing and heat-treating equipment 
and new melting equipment as ma- 
jor needs. 

Other requirements, in order, in- 
clude new equipment for safety and 
hygiene (14%), laboratory and test 
equipment (11%), machine tools 
(11%), casting machinery (10%), 
pattern shop equipment (11%), 
COz equipment (9%) and new 
equipment for die shops of found- 
ries (7%). 

An idea of the importance cur- 
rently being placed on the plans 
for the modernization and expan- 
sion of foundries in the next two 
years is that 91 per cent of the 
reporting foundries indicate they 
will send an average of five or more 
men to the Castings Exposition and 
Congress in Philadephia, May 9-13, 
to help expedite selection of new 
equipment. The number planning 
to attend ranges from an average 
of four per smaller foundry and 
five per medium-sized foundry to 
nine per foundry in plants having 
a capacity of over 25,000 tons 
annually. 





In the interest of the American foundry 
industry, this ad (see opposite page) will 
also appear in 
STEEL 
IRON AGE 
FOUNDRY 
AMERICAN METAL MARKET 


REPRINTS OF THIS AD 
WITH YOUR 
FIRM’S SIGNATURE 


If you would like to have reprints of 
this ad to mail to your customers 
and prospects, let us know. Reprints 
will have no Hanna product message 
or signature, but will be imprinted 
with your firm name and address. 
Absolutely no obligation. To order 
your reprints, fill in and mail the 
coupon below. 


: The Hanna Furnace Corporation 
: Detroit 29, Michigan 


: Please send me ___reprints of Ad No. 
. (No.) 


of your Foundry Industry Series. 
: Imprint as follows: 











: Send reprints to: 


> NAME 





POCO OOOO TSE ES EEEEOE ESSE EEEEEEESE SEE EEEEEES 


; | understand thereis no charge for this service. 


eeeeeeereeecee SORE OE EEE ESTEE EEE EEEEEEE SEES SEES 
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TECHNICAL SERVICES .. . for coke 
users includes cooperation on wide range 
of foundry problems including determi- 
nation of physical properties of sand 
and metal samples, inspection of melt- 
ing equipment and counsel on melting 
practice, microphotographic and _ radio- 
graphic examinations, recommendations 
on scrap castings and advice on general 
molding and coremaking techniques. De- 
Bardeleben Coal Corp. 

patent was obtained in the early thirties. 

For More information, Circle No. 1, Page 17 


TAPERED MOLD JACKET .. . binds 
mold without shifting, said to eliminate 
offset or non-shift match plates with 
more impressions per mold possible by 
arranging pattern layouts closer to flask. 
Many runouts are prevented as mold 


is firmly supported under entire inner 

surface of jacket. Available in wide 

range of sizes, depths, in regular tapers; 

may be adjusted for tight or flexible 

corner joints. Production Patterns, Inc. 
For More information, Circle No. 2, Page 17 


SCREW CONVEYOR AND FEEDER 
. . . handles bulk materials at predeter- 
mined rates horizontally, vertically, at 
any angle of incline or in any combina- 
tion of directions. Cast iron, open-hearth 
and stainless steel screws can be specified 
to meet abrasive and corrosive condi- 
tions. Moves materials without dust and 


waste spillage. Canton Stoker Corp. 
For More information. Circle No. 3. Page 17 


HIGH FREQEUNCY INDUCTION ... 
control panel needs only 60 cycle, 
440/220 volt power supply, cold water 
line connection and water drain for in- 
stallation. Furnaces connected to con- 
sole unit by water-cooled leads. Unit 
may be made portable. Suggested uses 
are table-mounted tilting furnace, floor- 
mounted table furnace, vacuum melting 


modern castings 
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i and processes 


furnace, table-mounted hand furnace and 
sintering and hot pressing. Inductotherm 
Corp. 

For More information, Circle No. 4, Page 17 


HARD, RESINOUS WOOD ... . has 
great density and homogeneity. Bearings, 
bushings, pulleys and rollers are self- 
lubricating, noiseless, non-contaminating 
and acid-resisting. Said never to creep or 


ues cs ry 


ee aod 
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flatten in service, while moving or stand- 
ing. Parts can be produced from \ in. 
diameter and up. Operates under moist 
conditions and where lubrication is dif- 
ficult. Lingnum-Vitae Products Corp. 

For More information, Circle No. 5, Page 17 


LOW THERMAL CONDUCTIVITY ... 
light weight and increased mechanical 
strength in insulating fire brick allow 
it to be fitted with pins or hangers with- 
out danger of breakage. Resistant to di- 
rect flame exposure and_ withstands 
erosive effects of circulating gases and 
flame impingment. Can be _ tailor-cut, 
drilled or shaped, eliminating need for 
special shapes. Babcock & Wilcox Co. 
For More information, Circle No. 6, Page 17 


CO2z GASSER .. . pressure gassing ma- 

chine features 2 x 30-in. conveyorized 

table and cast spacers for quick vertical 

height adjustment, 20 x 24-in. gassing 

head and timing controls. Alphaco, Inc. 
For More information, Circle No. 7. Page 17 


GLASS FOR METALCASTING 
fused silica glass is new product recom- 
mended for: permanent molds, perma- 
nent back ups for shell molds, one-piece 
furnace hearths and crucibles for induc- 
tion melting. Glasrock Corp. 

For More Information, Circle No. 8, Page 17 


COLD MOLDING COMPOUND ... 
designed for mold and flexible pattern- 
making jobs where extreme stretch, tear 
resistance and dimensional uniformity are 
needed. Two-component composition said 


to have excellent stability before use, 
high dimnsional stability, permanent flex- 
ibility and resistance to solvents in the 
cured stage. Perma-Flex Mold Co. 

For More Information, Circle No. 9, Page 17 


SHELL CORE BLOWER ..... power- 
operated, handles core box to 10x11x13 
in. Temperature thermostatically con- 
trolled within 5 deg up to 550 F. Heat is 
evenly distributed for complete and uni- 
form curing of resin. For intricate cores, 
core box may be power-rocked while in- 
vesting or curing. Investment is fast and 


smooth; rollover air cylinder operates 
positively through a gear segment and 
pinion. Rotation is cushioned at end of 
each stroke by Hydraulic shock absorber. 
Produces up to 120 cycles per hr. F.E. 
(North America) Ltd. 

For More information, Circle No. 10, Page 17 


AUXILIARY CRANE, HOIST CON- 
TROL .. . instrument in 50 and 100 ton 
capacities is installed as link between 
crane hook and load. Operates indepen- 


rf. 


dently of crane or hoist system and places 
control in hands of operator with obser- 
vation. Loads can be raised or lowered a 
distance of 12 in. with accuracy to with- 
in one-thousandth of an in. Mefco Sales 
& Service, Inc. 

For More information, Circle No. 11, Page 17 


ROTARY AND CENTRIFUGAL CUPO- 
LA BLOWERS .... use automatic air- 
weight control. System measures rate of 
air flow to cupola, records it on a square 
root chart and operates a valve to main- 
tain constant flow on a weight basis. Sen- 





nersville Blower Div., Dresser Industries, 
Ine. 
For Mere tafermation, Circle We. 12, Page 17 


NEW OVERHEAD CHAIN CONVEY- 


Fer Mere information, Circle We. 13, Page 17 


PORTABLE .. . bucket elevator that 
is ideal for handling granular foundry 
materials up to a 12-ft height. More- 
information available. New London En- 
i Co. 

Fer Mere information, Circle Ne. 14, Page 17 


BALANCE YOUR GRINDING WHEELS 
. » « with versatile little wheel dresser. 
Balanced wheels are safer, last longer 
and increase bearing life. Last Word 
Sales Co. 

For Mere information, Circle Ne. 15, Page 17 


CONTINUOUS CASTING .. . of alu- 
minum strip is suggested as an auxil- 
iary or side line operation for foundries. 
Newly developed integrated machine 
is said to produce 4 tons of 1/8-in. 
strip hourly. Lobeck Casting Processes 
Inc. 


For More information, Circle Ne. 16, Page 17 


DUCTILE IRON . 
efficiently with alloy 55, a new high- 
magnesium silicon-base composition. 


Suitable for use in plunging technique. 
Union Carbide Metals Co 
op ayes Fy hl Page 17 


INVESTMENT MOLD FURNACE... 
gas-fired unit is specially d for 
high firing shell investment Fur- 
nace attains 1600 F in 15-20 min. Alex- 
ander Saunders & Co. 

Fer Mere information, Circle Ne. 18, Page 17 


CASTABLE REFRACTORY .. . has 
service temperature limit of 3300 F and 
service range of 200-300 F. High alum- 
ina content and extremely low iron con- 
tent broadens application range to include 
controlled atmosphere uses. Plibrico Co. 
Fer More information, Circle Ne. 19, Page 17 


CUPOLA DEOXIDATION .. . im- 
proved fluidity, better machinability 
and reduction in segregation achieved 
through addition of catalyst and slag 
activator to ferrocarbon briquettes. Kerch- 
ner, Marshall & Co. 

For Mere tafermation, Circle Ne. 20, Page 17 


tempera’ 
filtration with improved permeability 


February 1960 + 47 


modern castings is the BIGGEST 
magazine in the metalcastings industry 


There are more pages of top technical 
editorial material in Mopern CasTINGs 
. - . 1400 pages in the last year... 
and you can receive a personal copy of 
this valuable publication orn month for 
— $5.00 a year in the U.S., $7.50 
e 

To subscribe, complete the information 
on one of the cards below and mark the 
box [%] at the bottom of the card. You 
will be billed later. 


modern castings is 
the BEST source of manufacturers’ data 


When you see a “Circle No.” under an 
item or an ad, it means that there is more 
information available to you by using the 
cards below. Movern Castincs fills more 
of these inquiries than any other publi- 
cation in the metalcasting industry. 
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modern castings is the BIGGEST 
magazine in the metalcastings industry 


There are more pages of top technical tien, 
editorial material in Mopern Castincs shaking, & Co. 
. . . 1400 pages in the last year... pt ane 


CONTINUOUS TEMPER SAND COOL- 
and you can receive a personal copy of fepreoe p o7y Theor ame 


this valuable publication each month for ed sand with uniform water distribu- 
only $5.00 a year in the U.S., $7.50 tion. Designed for use where arrangement 


prevents installation of standard 
elsewhere. cooling unit on hot shakeout sand belt. 


To subscribe, complete the information prea ge i rN ae 
on one of the cards below and mark the : ' lnenes sacdiehe ao 
box [XJ at the bottom of the card. You 
will be billed later. 

causes air flow to be primarily from 


as P 
modern castings 1S entrance end of cooler. Pekay Machine 


’ & Engineering Co. , 
the BEST source of manufacturers’ data Fat More tntrmation, Circle Me. 22, Page 1 

° ” INFRA-RED HEATING . . . eliminate 
When you see a “Circle No. under an aan home - heat anions. 
° P tha there i ays heat only objects touched and 
item or an ad, it means t is more not wasted on air sodeal cua. Heats 


information available to you by using the by radiation from the generator and 
cards below. Mopern Castines fills more i Seas, qonansines san ocevention 
alia" from the floor, wall and machinery sur- 

of these inquiries than any other publi- faces which, in effect become radiators 
. * 2 00 > ma are a 
cation in the metalcasting industry. Set odo Gok a 
straight sided or parabolic reflectors. 


Perfection Industries, Div. Hupp Corp. 
For More information, Circle Ne. 23, Page 17 


WIREBOUND BOXES .. . for heavy 
loads give maximum protection and 
ease of handling with minimum of bulk 
Come flat, handle easily and take little 
space and save assembly time. Bases 
built for roller or overhead conveyor 
and lift truck nandling or as self-con- 
tained pallets. Every component may 
be varied to meet requirements such as 
weight, size, shape, density, shipping 
and warehousing conditions. Wirebound 


Box Mfrs. Association. 
For More information, Circle Ne. 24, Page 17 
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STOP CONDENSATION DRIP... 
on cold water lines with insulating tape 
which maintains more constant temper- 
ature, will not absorb moisture and pro- 
vides a permanent sealed jacket. Winds 
on spirally, presses into place with only 
hand molding. Covers tees, ells, valves 
and joints with one wrapping. Can be 
painted any color with water emulsion 


paint. J. W. Mortell Co. 
For More information, Circle Ne. 25, Page 17 


METAL DYE AND LAYOUT FLUID 
. . » dries instantly, non-explosive and 
non-toxic. Removable with most any dry 
cleaning solvent. Applied by brush, spray 
or dipping. Drawings or scribing on 
metal stand out with high visibility, 
eliminating eye strain and errors. May 
also be used for color coding of inven- 
tory items. Phillips Process Co. 
For More information, Circle No. 26, Page 17 
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PIPELINE METERING FEED PUMP 
- offers a positive displacement ram 


Reader Service Dept. 
MODERN CASTINGS 
Golf and Wolf Rds. 
Des Plaines, Ill. 
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USE DELTA FOUNDRY PRODUCTS 
TO IMPROVE QUALITY OF SILICATE 
PROCESS CASTINGS... and GET 


THESE Ponts RESULTS... 





2. 3. 


IMPROVE GET IMPROVE 
SAND BETTER FLOWABILITY 
Hee Ty): 0eie ae | CASTING FINISH OF THE SAND 











2. 6. 


GET MAINTAIN . ELIMINATE 
BETTER DIMENSIONAL 
PARTING STABILITY HOT TEARS 


While Delta Silicate Binders are the finest available, they are 7. 

not universally adapted to all applications. This is true of all 

silicate binders. Delta research has established that for dif- 

ferent sizes and types of castings the quality of the finished IN C R EASE 

casting is dependent upon the controlled use of Delta Sand LS H f L F ai LI a3 
Additives in the sand mix. Delta technicians are qualified to 

recommend sand mixes, sand additives and procedures to en- OF C 0) R f S 

able you to get the benefits and bonus results you want in your 

silicate process casting operations. 


Working samples of Delta Foundry Products, to- 
gether with information regarding their use, will 
be sent to you upon request. 


DELTA OIL PRODUCTS CORP. « MILWAUKEE 9, WIS. 
: MANUFACTURERS OF 
SCIENTIFICALLY CONTROLLED FOUNDRY PRODUCTS 
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HYDRO-BLAST 


works wonders with sand! 


Knocks out cores, cleans castings 


20 


in a fraction of usual man hours 


With Hydro-Blast Equipment, one man can clean the largest, 
most complicated castings in a fraction of the usual time. 
Heavy, intricate cores are knocked out—all casting surfaces 
are de-scaled, left exceptionally clean. The process is com- 
pletely dustless. Hydro-Blast installations pay for themselves 
quickly through better, faster cleaning, more healthful 
working conditions. 

Recent Hydro-Blast installations: General Electric Co., Sche- 
nectady, N.Y. ... Gould Pump Co., Seneca Falls, N.Y. .. 
Bethlehem Steel Co., Sparrows Point, Md. 


Hydro-Blast 
Dry Sand 
Reclamation 
Units 


Recent installations: 
Farrell Birmingham 
Co., Ansonia, Conn. 


. Adirondak Steel 
Hydro-Biast Wet Sand Foundries, Watervliet, 


Reclamation Units N.Y. Amsco, 
Chicago Hts., Til. 

Cleaner, good-as-new core and Midcontinent Steel 
molding sand, with fully controlled Castings Co., Shreve- 
classification. Recent installations: port, La, 

General Electric Co., Schenectady, 

N.Y.... American Radiator & Stand- 

ard Sanitary Co., Buffalo, N. Y. 





HYDRO-BLAST DIVISION 
NEM GUARDITE 


WHEELING, ILLINOIS 
DIVISION of AMERICAN-MARIETTA COMPANY 
Circle No. 160, Page 17 
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pump capable of incremental injection 
at a variable rate of slurries and sus- 
pensions of various materials kept in 
agitation so that no phase separation 
takes place, maintaining feed in homog- 
enous condition. Sigmamotor, Inc. 

For More Information, Circle No. 27, Page 17 


HIGH-STRENGTH ALUMINUM AL- 
LOY .. . contains beryllium which picks 
up iron impurities and increases casting 
strength. Alloy meets requirements for 
advanced missile and aircraft compo- 
nents. Navan Products, Inc. 

For More information, Circle No. 28, Page 17 


ALUMINUM CASTING ALLOYS... 
possess substantially reduced variable and 
unpredictable shrinkage through refining 
technique said to effect physical and me- 


chanical properties; machinability or heat 
treatment characteristics. Alloys may be 
used as alternative to any of standard 
aluminum sand and permanent mold 
casting alloys. American Smelting & Re- 
fining Co. 

For More information, Circle No. 29, Page 17 


BLOW TUBES, TIPS AND PLUGS . 
for blow-type core boxes are made of 
highly abrasive resistant plastic rubber 


S24 sxe s “sv 
said to outwear metal, rubber and con- 
ventional plastics. Design features in- 
tube sand retention and easy installation. 


Dike-O-Seal, Inc. 
For More Information, Circle No. 30, Page 17 


PORTABLE FLUORSCENT INSPEC- 
TION LIGHT .. . for use in confined 
areas or where usual light sources are 
inadequate, is light weight and produces 
cool, soft illumination without shadows. 
Available in four sizes. Day-Ray Prod- 
ucts, Inc. 
For More Information, Circle No. 31, Page 17 


ALUMINUM ALLOY ... with unusually 

high physicals is designed for sand and 

permanent mold castings for missiles and 

aircraft. Alloy MA-356 produces castings 

to exceed MIL-C-21180A. Rolle Mfg. Co. 
For More information, Circle No. 32, Page 17 





NOW! 

A NEW 
ROL-A-DRAW 
FOR EVERY 


CAPACITY 
1000 to 15000 LBS. 
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8 ee — draw 
—(air pattern clamp on ‘nd 12H -opbonal on T522H) 


CHECK THESE FEATURES 
THAT SAVE YOU MONEY 
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CHECK THESE FEATURES 
THAT MAKE YOU MONEY 


Lower initial cost—costs far less than other units of 
equal capacity 


No pits of any kind required for installation—this 
alone saves thousands of dollars 


Rugged steel castings—heaviest construction through- 
out—less maintenance—lower operating cost 


Unapproachable flexibility—outstanding range— 
handles present and future requirements 


ALL HYDRAULIC 


ROL-A-DRA 


FOR MOLDS AND CORES 


Automatic sequence control—a single valve actuates 
entire cycle—errors eliminated, production speeded 


Extra large capacity—handles bigger molds and 
deeper draws—eliminate costly crane delays. 


Super-accurate draw—controlled slow draw—as- 
sures precision that means extra profit 


Automatic clamping—avtomatic equalizing. Never a 
slowdown—fastest cycle of any machine 


Beardsley & Piper 
Div. Pettibone Mulliken Corp. 
2424 N. Cicero Ave. id Chicago 39, ill. 
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LIGHTWEIGHT 


Savings in cost. Lower shipping 


charges. Easier to handle on the job 


rf” 


GREATER CHILLING SURFACE 


22 


ae 


i greater chilling area since 
there is no solid mass — produce: 


better castings 


4 
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wr GREATER FUSION 


No pockets to trap gases. Perfora 
tions permit metal flow-through. So 
completely fused, difficult to detect 


even with X-ray 


ee ee 


5 STANDARD SIZES 


The ideal chill for a wide range of 
applications. A size for every need 


eliminates makeshift chilling 





ono Gyclusive. 


tint FANNER FAN-S-CHILLS 


provide superior chilling and greater savings 


A triumph of modern research and engineering — the FAN-S-CHILL, 
through its curved “S" design, provides 75°/, more chilling surface since 
there is no solid mass. 


Exclusive design with its per‘orated surface and double channel permits 
maximum parent metal fill-in . . . fuses into cast metal solidly, completely 
. . assures better quality castings. 


Formed steel fabrication provides highest possible chilling efficiency . . . 
ideal for general chilling purposes ... especially in steel. 


Lightweight construction provides triple savings — in cost, in shipping 
and in handling. 


Get the facts on the many cost saving features of the fine FANNER 
FAN-S-CHILL . . . write today for samples and latest prices. 


SPECIFICATIONS: 


WIDTH: %” — %” — %"— 1" — 1%" 
LENGTH: 2” to 5” 

Made in heavy, medium and light gauges. 
Copper, aluminum or tin coated. | 
Lighter or heavier FAN-S-CHILLS_in special 
sizes can be made on request. 


THE FANNER MANUFACTURING CO. 
Designers and Manufacturers of FINE FANNER CHAPLETS AND CHILLS 


BROOKSIDE PARK CLEVELAND 9, OHIO 
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Curt W. Gullickson . . . has been ap- 
pointed district manager in the Ohio 
territory for Sterling National Industries, 
Inc. He will have headquarters at Mans- 
field, Ohio. Other Sterling National In- 
dustries district managers are: Richard 
A. Schindewolf, eastern New York, 
northern New Jersey, northeastern Penn- 
sylvania with offices at Hackensack, N. 
J.; Sidney H. Smith, southeastern Penn- 
sylvania, southern New Jersey, Mary- 
land, Delaware, District of Columbia, 
Virginia and North Carolina with offices 
at Towson, Baltimore, Md.; Tom P. 
McCarthy will service the Michigan ter- 
ritory with offices at Lansing, Mich. 


Victor M. Rowell . formerly with 
Harry W. Dietert Co., Detroit, has been 
appointed manager of product develop- 
ment, Federal Foundry Supply Div., 
Archer-Daniels-Midland Co. He will su- 
pervise and coordinate development of 
new binders and facings with research 
teams in Cleveland and Minneapolis. 
Daniel R. Chester, formerly manager 
of the A.D.M. core binder department, 
is now manager, products and services 
with the Federal Foundry Supply Div. 
and John M. Sweeney, formerly man- 
ager of the facings department is now 
technical service manager. 


Charles E. Drury . . . plant manager 
of G.M.C. Central Foundry Division op- 
erations at Danville, Ill., for the past 
three years is now divisional director 
of reliability at the divisional headquar- 
ters at Saginaw, Mich. He will report 
directly to the general manager and will 
be responsible for the reliability effort 
in all five plants of the division, coordi- 
nating the overall quality control pro- 
gram. Thomas E. Smith, Danville, IIl., 
plant production manager has been pro- 


T. E. Smith 


castings 


S. H. Smith T. P. McCarthy 


moted to plant manager succeeding Dru- 
ry. Dale W. Wonus, on special assign- 
ment to the production manager since 
Nov., 1959, becomes plant production 
manager, succeeding Smith. 


Robert L. Curtiss . . . is now mainte- 
nance superintendent, Albion Malleable 
Iron Co., Albion, Mich. He was for- 
merly with Bucyrus Erie Co., Erie, Pa. 


William Butler, III . . . has been named 
as administrative assistant to the presi- 
dent, Wheelabrator Corp., Mishawaka, 
Ind. He was formerly with Lukens Steel 
Co., Coatsville, Pa. 


Robert A. Barr . . . has been elected a 
vice-president, Babcock & Wilcox Co. 
and has assumed charge of the refrac- 
tories division replacing J. E. Brincker- 
hoff who has retired. Barr will head- 
quarter in New York. 


George J. Probost . . . is now on the 
sales engineering staff of Rolle Mfg. 
Co., Lansdale, Pa. He was formerly as- 
sociated with Aluminum Co. of America, 
latterly as a casting specialist in the 
Philadelphia area. 


W. R. Heflin secretary-treasurer, 
director and former general manager 
of Iowa Malleable Iron Co., Fairfield, 
Iowa, has retired after 40 years of serv- 
ice. J. B. Calhoun, has been named 
treasurer and Thomas A. Louden, sec- 
retary. 


E. Roy Russell . . . has retired as pres- 
ident of Florence Pipe Foundry & Ma- 
chine Co. and its subsidiary, R. D. Wood 
Co. Russell, 75, has been with the 
company for 57 years and will continue 
on an advisory and consulting basis. 
He will be succeeded by Warren A. 
Brown, associated with the company for 
35 years and vice-president and general 
manager of Florence Pipe since 1954. 


Gerald Lewis . . . has been named as 
director of product engineering, Cooper 
Alloy Corp., Hillside, N. J., succeeding 
William C. Hookway, Jr., who resigned. 
Lewis joined Cooper Alloy in 1953 and 
was sales manager of the Vanton Pump 
& Equipment Div. 


D. R. Chester J. M. Sweeney 


John J. Finnerty . . . has been named 
Chicago sales representative for W. W. 
Sly Mfg. Co., Cleveland. Finnerty joined 
the company’s sales department two 
years ago. 


John Lassiter . . . formerly with Com- 
bustion Engineering Co., has been 
named as general manager of Salem 
Pipe & Foundry Co. and its subsidiary, 
Bridgeton Foundry, both of Bridgeton, 
N. J. 


William J. Pelich . . . is now sales man- 
ager, Denison Engineering Div., Amer- 
ican Brake Shoe Co., Columbus, Ohio. 
He was formerly an account executive 
and group head of Griswold-Shleman, 
Cleveland advertising agency, and re- 
places Robert Krepps, who is now man- 
ager of marine and military sales. 


Russel T. Drennan . . . formerly gen- 
eral sales manager for Kaiser Chemicals 
is now director of sales for Kaiser Re- 
fractories & Chemicals Div., Kaiser 
Aluminum & Chemical Sales, Inc. 
Eugene C. Tinsley, formerly director 
and vice-president, Mexico Refractories 
Co., Mexico, Mo., is now director of 
marketing for the division. The appoint- 
ments follow the recent merger of Mexi- 
co Refractories Co. and Kaiser Aluminum 
& Chemical Corp. Products of both or- 
ganizations are being sold by Kaiser Re- 
fractories & Chemicals Div., Kaiser Alu- 
minum & Chemical Sales, Inc. 


Wendell P. McKown . . . is now general 
manager of Centrifugally Cast Products 
Div. Shenango Furnace Co., Dover, 
Ohio. McKown was general manager of 
Kelsey-Hayes operations in Clark, N. J. 


Joseph H. Cadieux . . . is now president, 
Casting Engineers Div., Consolidated 
Foundries & Mfg. Corp., Chicago. For 
the past two years Cadieux has been 
vice-president of Casting Engineers. 


Harold M. Krueger . . . has been named 
general manager and Marvin M. Oswalt 
assistant general manager of Christensen 
& Olson Foundry Co., Chicago. Krueger 
will be in charge of plant operation, sales, 
personnel and expansion. Oswalt will 
supervise production and quality con- 
trol. Both were associated with the Na- 
tional Bearing Div., American Brake 


Maurice V. H. Dann . . . has joined 
Wisconsin Centrifugal Foundry, Inc., 
Waukesha, Wis., as a foundry engineer. 
He was formerly with Ingersoll-Rand 


Co., Athens, Pa. 





YOU'RE TOO LATE 


REWARD 


CONTEST CLOSES 
FEBRUARY 28 


Any Simpson Mix- 
Muller, new or old, is eli- 
gible for one of 20 prizes 
in the Handlebar Harry 
Jontest. Write for entry 
blank. 

NATIONAL 
ENGINEERING CO. 
630 Machinery Hall 
Chicago 6, Illinois 
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AJAX MAGNETHERMIC 


THE NEW NAME WITH THE FAMILIAR RING! 


This new name combines three old names of the Induction 
Heating business—Ajax Engineering, pioneer in 60-cycle melt- 
ing; Ajax Electrothermic, pioneer in high-frequency melting; 
and Magnethermic, pioneer in Induction Billet Heating. 

This old ‘‘new’’ company now offers the most complete line of 


induction heating 
is our only business” 


Induction Heating equipment, the most experienced staff and 
the largest facilities of any manufacturer of Induction Heating 
equipment. This combination of experience, facilities and 
product line permits an unbiased evaluation of your heating 
or melting application. 


GENERAL OFFICES 
P. O. BOX 839 
Youngstown 1, Ohio 


TRENTON DIVISION 
930 Lower Ferry Road 
Trenton 5S, New Jersey 


a velal-)4al—laaalio YOUNGSTOWN DIVISION 


CORPORATION 


3990 Simon Road 
Youngstown 1, Ohio 
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® This February issue of Modern Castings puts the spotlight on our many Canadian Foundry 
friends north of the border. The feature editorial content demonstrates the broad scope of ad- 
vanced Canadian foundry technical know-how. The vigorous Canadian metal industry is proving 
itself in many ways. The Directory of Canadian Foundries included in this issue lists: 207 foundries 
producing iron castings; 53 foundries pouring steel, 14 making malleable iron and 238 in the non- 
ferrous casting business. Compared with the rest of the world, Canada ranks first in production of 
nickel; second in uranium, aluminum, cobalt, zinc and platinum metals; and is one of the top five 
producers of gold, silver, iron ore, copper and lead. 

The American Foundrymen’s Society is proud of the 868 active Canadian members comprising 
three chapters . . . British Columbia, Eastern Canada and Ontario. And Modern Castings is 


pleased to dedicate this issue to the continuing growth and prosperity of the Canadian metal- 


casting industry. 


@ Twin nozzle pouring . . . the National Supply 
Co. in Torrance, Calif., is pouring steel faster 
and colder from ladles with two 3-in. nozzles. 
With two nozzles, a ton of steel can be poured 
in 3-1/2 seconds. Cope surfaces are not ex- 
posed to heat of metal so long and consequent- 
ly sand spalling is reduced. Dual stoppers 
allow molten steel to flow from one nozzle 
into sprue until metal pool is deep enough to 
open other nozzle centered overhead. Gate 
erosion is reduced since less metal enters via 
gates and directional solidification is promoted 
by hot metal introduction through riser. 


@ Epoxy resin scores again . . . Success has 
been achieved with epoxy resin-bonded sand 
for high-strength sand cores—especially the 
long, thin shapes needed for forming small 
oil passages. Core gas is surprisingly low. 


@ Operation Bootstrap .. . is the new-found 
ability of the metalcasting industry to lift it- 
self up by its own bootstraps. Example: Sarcol 
Foundry and Pattern Corp., Chicago, uses the 
Shaw process to precision cast dies for die 
casting zinc and aluminum. Several of these 
dies and the castings made in them are pic- 
tured here. By eliminating the expensive die 
sinking operations formerly required, these 
cast-to-size dies have introduced a new econ- 
omy into the die casting industry. Sarcol uses 
the same technique for casting patterns and 
core boxes for shell molding. Walter R. Cols- 
mann of Sarcol says: “Foundries can often 
save as much as 50 per cent of pattern cost 
by using cast-to-size methods instead of more 
expensive machining.” 


modern castings 


@ Now there’s an idea . . . a square piece of 
cardboard with a cellophane window is 
placed over each sprue and riser opening 
of molds to keep out dirt. Pour-off man can 
still see sprue opening through clear window 
so metal is poured without chore of remov- 
ing the dirt catcher. 


@ Cast-Weld Assemblies . . . are being recog- 
nized as one of the answers to those impos- 
sible combinations of configurations that de- 
fy the metalcasting process. Cast-weld combos 
often turn out to be the least expensive fab- 
rication technique. American Hoist & Derrick 
Co., St. Paul, Minn., has many examples of 
cast-weld assemblies on such products as 
hoists, derricks and shovels. One in particular, 
a power shovel bed, demonstrates the ulti- 
mate . . . 14 separate castings and 28 steel 
plates welded into a single unit. 
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MODERN CASTINGS dedicates this issue to 


| 


of 


the Canadian Metalcasting Industry 


and its source of strength... 


the Foundrymen with the technical know-how . 


ee 
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™ The following feature pages provide Cana- 
dian foundrymen the opportunity to demon- 
strate their capabilities in a broad spectrum 
of metalcasting technology. These articles 
cover a diversity of subjects including found- 
ry equipment, sand, steel and magnesium. 
You can learn from these articles the 
answers to such questions as: Will purchase 
of new equipment save our foundry money 


in the long run or just put us deeper in debt? 
How can | modify my sand mix to attain the 
proper hot strength for quality castings? 
What causes hot tears in steel castings and 
what can | do fo stop them? Is there a pro- 
cedure for evaluating the strength of critical 
casting sections without the excessive cost 
and loss of time involved in machining great 
number of test bars? 
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With the heavy demand placed on the foundry 

industry by the mass production of automobiles 
and the war needs of the 1940's, foundrymen began 
to realize that the days of skilled craftsmen were 
numbered. And mechanization was an improvement 
they could not afford to ignore. Since this realization, 
foundries have made tremendous advances. They 
have succeeded in keeping up with industries such 
as welding. In many instances welding techniques 
have been combined with foundry processes to pro- 
duce a quality product capable of competing with 
and in some cases replacing weldments. 

Molding machines, sandslingers, core blowers, blast 
cleaning equipment and new melting procedures have 
started the disappearance of skilled craftsmen. An 
automated foundry in Switzerland has pointed the 
way to the completion of this replacement process. 

Machines to do the work of skilled craftsmen and 
laborers are now an absolute necessity in foundry 
work. It is, however, more complex than the mere 
replacement of a man with a machine. A man re- 
quires the constant attention of his supervisor, but the 
attention required by a mechanical machine is far 


Schematic diagram of highly mechanized and 
automated Swiss foundry of George Fischer Ltd. 


by D. M. BucHANAN 
Dominion Engineering Works, Ltd. 
Montreal, Que., Canada 


This article was an entry 
in the Annual Technical 


Papers Contest sponsored 


by the AFS Eastern Canada Chapter 


more stringent. If a man needs repair he can be 
replaced during maintenance; however, should a ma- 
chine fail, the entire foundry may be idled while 
completing the repairs. With the advent of mecha- 
nization and its “son,” automation, men must have a 
knowledge not only of the product but also of the 
equipment producing that product. 


Purchase and Installation of Equipment 


Before purchasing any foundry equipment the peo- 
ple who will be concerned with the operation and 
upkeep of that equipment should be consulted. This 
courtesy leads to a clear understanding of the new 
machinery requirements. Unless problems are brought 
out in discussion beforehand, a great deal of difficulty 
can arise when the machinery is installed. The best 
equipment for your own specific needs is not neces- 
sarily the costliest; and conversely, the cheapest is 
not always the worst. 

A major U. S. foundry recently expanded its oper- 


Years of planning preceded the construction of 
the modern Ewart Foundry of Link ‘Belt Co. 





ations by building a new foundry. Before construction 
was even started all the men who were to operate 
the new plant were brought together to discuss the 
layout and the types of equipment needed. Foremen, 
superintendents, plant engineers and architects went 
over every detail of the proposed foundry. Many 
flaws were discovered and corrected before the new 
foundry completed its journey over the drawing 
boards. 

The foremen were permitted, in fact, requested, 
to assist in the actual installation. As a result of this 
advance planning, three weeks after all the equip- 
ment was installed and operating the new plant was 
producing at its rated capacity. The reason for this 
success is simple. The men who were to operate the 
plant had learned to do so beforehand. So they did 
not waste the time and money of the productive 
labor force by learning after operations started. 

This case points out the value of planning when 
considering changes or modernization of any form 
in the foundry. Once the new equipment location has 
been decided and purchase completed, it is essential 
to keep an accurate account of all the money spent 
on this equipment. The total amount will be the “cost 
installed.” This figure will be discussed further when 
considering equipment depreciation and replacement. 

Avoid purchasing equipment on a temporary basis. 
Granted this is not always financially possible. But 
in the long run it is generally cheaper to do with- 
out the equipment or to complete a permanent in- 
stallation than to use some temporary form of equip- 
ment. 

When purchasing new equipment you must assign 
a “life expectancy” to the machine. Two different 
“life” figures are considered. The first is the length 
of time that the machine can be kept running under 
normal usage. The second “life” figure is the length 
of time that the machine should be kept running 
under normal usage. The second figure will usually 
be less than the first as it takes into account the fac- 
tors of maintenance and obsolescence. 


Maintenance 

Once the new machinery has been put into opera- 
tion an accurate account of maintenance costs should 
be kept. If possible divide these costs into two groups. 
The first group would cover preventive maintenance. 
This figure will likely be the same for various makes 
of equipment. So don’t consider it when comparing 
maintenance costs on replacement equipment in the 
future. The second group will cover repairs and minor 
overhauls. Major overhauls should be considered as 
additions to the capital value or cost of machine 
installation. 

For complex machinery, each separate component 
such as pumps, fans or elevators should have its own 
maintenance expense records. This information lets 
you see whether all the components of a machine are 
requiring the same amount of attention. If not, then 
consider replacement of the high maintenance cost 
components. 

If possible, accounts should show the cost of down 
time and spoilage directly attributable to poor me- 
chanical operation or maintenance. These costs are 
truly expenses which are a part of the equipment 


operating cost. Such indirect losses may become a 
deciding factor when considering equipment replace- 
ment. 


Depreciation 


Depreciation is one of the most important cost 
figures developed in dealing with foundry equipment. 
Unfortunately, most foundrymen consider depreciation 
as something for the accounting department mainly 
because they do not understand it. Many depreciation 
concepts are difficult. But they can be readily under- 
stood if one is interested enough to take the time. 
Anyone in a responsible foundry position should have 
a clear understanding of the depreciation policy of 
his company and the effect that changes or misuse 
of that policy can have. 

Depreciation is considered as an expense. So it may 
be charged against the company profits for income 
tax purposes. The Government has rules on the 
amount of depreciation expense that may be claimed 
by a company. The usual procedure is the “Diminish- 
ing Balance Method.” This allows a company to claim 
as depreciation a fixed percentage of the value of 
its assets. The percentage figure will vary depending 
upon the type of equipment since it is based on an 
average life of various machine tyes. The value of 
the assets is the cost installed less the depreciation 
of any previous years. 

To be able to replace machinery when it has 
served its useful life, we must have earned enough 
money to pay for the replacement. This is commonly 
done by setting aside a certain amount of money 
each year in the form of a “sinking fund.” Remember 
that the sinking fund must accumulate enough mon- 
ey to cover the original cost of the machine plus the 
inflated cost at the time of replacement. 

One of the easiest ways to build up this sinking 
fund is to charge the depreciation expense into the 
overhead expenses of each foundry operation. For 
instance, the depreciation on molding machines would 
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be charged as overhead in the molding tool rates. 
Such indirect items as buildings would be spread 
over all direct operations. Thus, when a casting is 
sold, part of the money paid by the customer would 
be credited to the sinking fund. 

Let's consider an example of how to accumulate a 
depreciation reserve or sinking fund. This example 
will show how to take inflation into account; also 
the use of two different methods of charging this 
expense. In both cases we will consider a sand mixer 
bought in 1945 at a cost installed of $10,000. In 1948 
the ratio of installed cost to replacement cost was 
1.10 and this figure rose again in 1951, 1954 and 1957 
to 1.20, 1.30 and 1.50 respectively—Table 1. 

The rated life of the machine was 15 years. We 
must assume that the foundry was “normal” over the 
entire period under consideration—that is, that the 
foundry worked at the same activity that was used 
for computing the tool rates each year. 


Tax Depreciation Techniques 


The first example will use the straight line meth- 
od of depreciation. The depreciation expense each 
year will be 1/15th of the cost installed; or $666.67. 

The replacement for our old equipment may now 
cost $15,000.00. But we have earned a portion of 


Diminishing Inflation 
Balance De Factor 
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$9,126.46 


$10,197.06 


this increase in cost by using the inflation factor. 
Had we not used the inflation factor we would have 
to add $5000.00 to the depreciation reserve in order 
to purchase the new equipment, instead of the 
$2800.00 now required. If the foundry activity had 
been either above or below normal the earned de- 
preciation would be correspondingly higher or lower 
than the figures shown in the table. 

The main complaint of this method is that the tool 
rate increases each year. Depreciation expense rises 
due to the inflated cost while maintenance costs also 
rise due to the increased age of the machine. This 
yearly increase in tool rates can cause disaster; espe- 
cially if the foundry works on a small profit margin. 
Figure 1 shows this yearly increase. The line repre- 
senting maintenance expense is purely theoretical but 
includes the costs of repairs, down time and spoilage 
directly attributable to this machine. 

The second example uses the diminishing balance 
method. In this case we will use the same equipment 
as in the previous example and the same inflation 
factors. But a depreciation rate of 15 per cent each 
year is applied—Table 2. 

This method is obviously more complicated than 
the first. However, it proves impossible to earn enough 
money in the depreciation reserve to cover the in- 


TABLE 3 


PRESENT EQUIPMENT 





Salvage value now $200.00 
Salvage value next year 100.00 
Loss on salvage F 100.00 
Interest on salv. loss at 10% _ $ 10.00 
Capital Add’n. repairs 1/5 of 7500 $2,500.00 
Interest on Capital Add‘n. at 10% 120.00 
Annual Fixed Cost $2,630.00 
Net Operating Disadvantage 100.00 
Annual Operating Cost $2,730.00 


Gain from replacement next year 


$2,730.00 — $2,550.00 = $ 180.00 


PROPOSED EQUIPMENT 
Cost Installed $15,000.00 
Service Life 15 years 
*% from MAPI chart 7. 
Interest 10. 
Total % 17. 
Annual Fixed cost 17%x15,000. 





Annual Operating Cost 


This is based on a service life of fifteen years and a salvage ratio of 20% (see MAP! Handbook). 





flated cost of the equipment. It is favorable in that 
it tends to even out the yearly overhead expenses. 
The yearly depreciation expense falls with age while 
maintenance costs naturally rise. Thus the yearly 
overhead expenses are kept relatively constant. Fig- 
ure 2 shows this relationship. Maintenance, spoilage, 
previous example, though purely theoretical. 

Incorrect rating of machine life can have drastic 
effects. If the life rating has been set too high, the 
machine will be worn out or maintenance costs will 
have risen to a ridiculously high figure before the 
earned depreciation is sufficient to replace the equip- 
ment. On the other hand, the overhead portion of 
the tool rates would be raised by using too short a 
life rating. This may well raise the price of castings 
to the point where the foundry is completely “out of 
the running” in the never-ending race for the custom- 
ers dollars. 


Replacement 


When total maintenance, down time and spoilage 
expenses rise above a certain percentage of the in- 
stalled cost of new equipment, it is time to look into 
replacing the old equipment. No fixed percentage can 
be set. It depends on the viewpoint of those people 
in the foundry who are in charge of the machinery. 


TOTAL 
—-— DEPRECIATION EXPENSE 


MAINTENANCE EXPENSE 





Here is one fair guide: if yearly expenses total great- 
er than the installed cost of the new equipment, 
divided by one-half the rated life, then replacement 
should be immediately considered. 

One of the best replacement formulas is the MAPI 
(Machinery and Allied Products Institute) Adverse 
Minimum Calculation. This calculation can be used 
for almost all types of foundry equipment whether 
considering replacement due to obsolescence, high re- 
pair cost or the mechanization of a manual job. It 
takes into account all the items of production such 
as a better product, increased output, labor, mainte- 
nance, power, spoilage and taxes. You can also deter- 
mine whether it is more economical to rebuild or 
replace a machine—Table 3. 

Let's apply the MAPI calculation to the sand-mix- 
ing equipment considered in the previous examples. 
To rebuild the present equipment and extend its 
life another five years would cost $7500. New equip- 
ment costs $15,000 and would be used for 15 years. 
We will assume that the new equipment has no sub- 
stantial operating advantage over the repaired pres- 
ent equipment. However, maintenance, next year, 
on the old equipment would be $100 more than on 
the new machine. 

Even if the gain from replacement is only $1.00 





TOTAL 
—-— FARNED DEPRECIATION 
----- MAINTENANCE EXPENSE 
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_ PLASTIC CORE BOX VENT . 





CO2 GASSER . . . pressure gassing ma- 

chine features 25 x 30-in. conveyorized 

table and cast spacers for quick vertical 

height adjustment, 20 x 24-in. gassing 

head and timing controls. Alphaco, Inc. 
For More information, Circle Ne. 1, Page 15 


. de- 
signed for quick replacement of screen 
and slotted vents in core boxes and 
blow. plates. Manufacturer states life of 
plastic vent is up to five times greater 
than other vents. They can be mounted 
on vertical walls of core boxes without 
distorting or restricting removal of cores. 
Better Foundry Products. 
For More information, Circle No. 2, Page 15 


bag. Said to weigh 60 per cent less 

than simiiar products. Waterproofed and 

extremely fine, it adheres to vertical 

surfaces of wood, metal, plastic and oth- 

er materials. Frederic B. Stevens, Inc. 
For More information, Circle Ne. 4, Page 1s 


2000 F PUMP .. . air-operatec 
piston type, pumps molten metal 
2000 F and other materials wit) 
sating, surging, noise and 
When stoppage occurs, pur 
ations. Can be installed i 
ly considered inaccessik 
ous for gasoline 
pumps. Crossley Ma 

For More 





Read the new products 
departments in magazines 

and attend the AFS Show to 

keep abreast of new developments. 


pnic control panel automatically - EXPER] 
he impregnation cycle and inc 
gck which prevents entry of the 
ng, material into any replacement should be carried out. The MAPI calcu- 
lation is quite accurate and any gain should definitely 
be considered. 


Conclusion 

The plant engineer of a large gray iron production 
foundry attended the AFS Foundry Show last May. 
His firm was then installing equipment in a new 
plant to produce 150 tons of gray iron castings per 
day. When asked if he was there to look at equip- 
ment for the new foundry, his answer was, “No, I'm 
here to look at equipment to replace the new equip- 
ment now being installed.” It is this kind of progres- 
sive thinking that will make foundry equipment save 
money, rather than spend it. 

New processes or machinery can quickly render 
present equipment obsolete. To realize this it is abso- 
lutely necessary to keep in touch with all the new ma- 
chines and processes that are offered to the foundry 
industry. Attend group meetings and discussions, 
such as AFS meetings, to maintain familiarity with 
the latest developments in the foundry equipment 
field. If possible, make sure that you receive regularly 
the brochures offered by the equipment manufactur- 
ers. 

® Ignorance of new processes and equipment can 
soon put a foundry out of business. ® * ® 
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IHOT TEARS 


their cause...and 


what to do about it. 


Foundrymen have long recognized hot tearing as 

one of the more serious defects in steel castings 
of simple or complex design. Hot tears offer foundry 
engineers a formidable challenge. But a high degree 
of skill will eliminate or at least control hot tears 
within acceptable limits. 

Quite convincing proof exists that hot tears form 
when part of the metal exists in a liquid state. At 
this stage tensile strength and ductility are nil. 

In order of importance the causes of hot tears are: 

1) Coremaking and molding practice. 

2) Design of heading and gating. 

3) Liquid shrinkage and solid contraction. 

4) Design of the casting. 

5) Excess of impurities in the chemistry of the steel. 

6) Physical aspect of impurities. 

These causes are often interrelated. So more than 
one are usually responsible for hot tears in castings. 


Precaution In Avoiding Hot Tears 


Most steel foundrymen take precautionary meas- 
ures to avoid hot tears which are mainly due to high 
and unequal cooling stresses. These undesirable stress- 
es can be held down by core hardness and collapsi- 
bility control. Even the most collapsible sand mixes, 
when used in bulk, will not collapse sufficiently or 
fast enough to avoid hot tear formation. Watch oil 
sands carefully as they have a slower collapsibility 
than generally acknowledged. A minimum of core 
rods should be used to avoid hot tear formation. 


Fig. 1... . Design with these \ 


cross-section configurations \N 
NY 


to avoid hot tears. WN 
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The use of dry sand as a lightener in the center 
of cores is also worth consideration. Prof. H. F. Taylor, 
Massachusetts Institute of Technology, effectively 
demonstrated the action of dry sand under compres- 
sion by squeezing a ball filled with hard packed dry 
sand and ink. A glass tube was positioned to extend 
from top side of ball. When ball was squeezed the 
ink actually lowered in the tube instead of rising, 
as was generally expected. This indicates that, when 
dry sand is packed hard, any further pressure will 
not reduce but increase its volume. 

Rigging must be designed in such a way as to 
avoid heads and gates too close to flask bars. Locate 
pockets of coke, cinder ashes or rice hulls in strategic 
spots to permit unhindered casting contractions. For 
reduced restraint to metal contraction, wood boards 
are often rammed in the mold adjacent to heads and 
removed before closing or immediately after pouring. 
The cope flask is then lifted as soon as possible. 
These precautions are particularly necessary when pro- 
ducing thin-walled high manganese steel castings. 

Contrary to common knowledge, castings need not 
be flanged to hot tear. Just the friction between 
casting and sand may be sufficient to start a hot 
tear defect.? 


Design Suggestions 


Some practical suggestions in designing castings 
to produce the end product without hot tears are 
shown in Fig. 1-3. Use of this guide would lead to 
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well designed castings less prone to hot tears and 
actually costing less. Further design details are sum- 
marized in a book entitled, Fundamentals of Steel 
Casting Design.* 

It should be stressed that a sound casting is devel- 
oped first on the designer’s drafting board. The closer 
the cooperation between foundry engineers and de- 
signers, the better the chances of success. 


Influence of Heads 


Hot tears often form when heavy sections restrain 
contraction of light sections. Hot spots caused by 
heading originate and favor this condition. 

Risers are normally placed on the heaviest sections 
so that no gross shrinkage appears underneath and 
no center line shrinkage in between. The danger of 
cooler light sections pulling on hotter heavy sections 
further is magnified by hot risers topping these heavy 
sections. Usually hot tears appear in the middle of 
heavy section. Or they may develop at the junction 
of heavy and light sections, if the difference in thick- 
ness is not greater than twice the thickness of the 
light section and fillets are sufficiently sharp. 


Shrinkage 

Some hot tears propagate from shrink holes. Shrinks 
may come from inadequate risers or occur in places 
where a sharp corner or fillet becomes so overheated 
as to allow an atmospheric break-through. Such a 
weakened area is susceptible to hot tearing from 
metal contraction. 

Figures 4 and 5 are the section and front view of 
a high carbon steel casting, scrapped for hot tears 
which originated from center-line shrinkage. In this 
case the depth of the defect made it more economi- 
cal to scrap the casting than to repair it. 

This type hot tear is sometimes hard to recognize 
because center-line shrinkage is not readily appar- 
ent to the unaided eye. 


Effect of Chilling 

Often being unable to change the casting design, 
foundrymen are left with a difficult problem. Either 
you must: 1) chill the hot spot sufficiently so that 
it will solidify at the same rate as the light section;' 
or 2) feed the whole casting so no gross or center- 
line shrinkage develops in any one section. 
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Best Desiens 


It may seem incongruous to place chills under 
heads, but this solution has proved its worth on 
many occasions. Yet chilling of heavy sections is often 
not enough to avoid hot tears at the junction of light 
sections. These particular tears can be controlled by 
several methods: 

a) Chill fillets with rods or cast chills. 

b) Cut cracking brackets. 

c) Increase fillet radii to the figures suggested by 
the illustrations, Fig. 1 to 3. In most cases these 
radii should be 1 in. This size radius is general- 
ly recommended for sectional ratios of two to 
one or more (if the largest section is over 1-5/8 
in.). 

d) Place zircon sand against the fillet. 

All these methods are efficient if carefully followed. 
Increasing the fillet radius is most economical. But 
it is not always possible to alter design requirements 
as in the case of spring pockets. Usually cutting 
cracking brackets is the least efficient solution because 
often a hot tear will develop between brackets. 

Zircon sand will only serve efficiently if used 
against light metal sections of 3/4-in or less. 

Chilling with rods or cast chills is by far the most 
efficient means to reduce hot tears in fillets. Such 
tears result from too abrupt a change in metal thick- 


Fig. 4. . . Front view of a high carbon steel cast- 
ing scrapped for hot tears which originated from 
center-line shrinkage. 





ness or sharp angles. Chills slow up core and mold 
production but their use will more than pay divi- 
dends in the finishing department. Overchilling caus- 
es cracks to appear in the middle of chilled areas. 
Cracks will appear parallel to the chills and will 
move along with them if the section is underchilled 
or underfed, or if too many chills shut off feeding 
from the heads. 


Stress Areas 

Figure 6 shows a sketch of a 700 Ib. casting, part 
of a cast-weld assembly. Casting was x-rayed 100 per 
cent twice and magnafluxed before and after machin- 
ing and welding. 

This casting is subject to various stresses while 
freezing and cooling: 

a) Stresses inherent to each flange (due to differ- 
ence in contraction between the outside and in- 
side diameters ). 

Stresses from contraction of the whole casting 
against the center core. 

Stresses due to contraction of the casting verti- 
cally from flange to flange. 

Stresses developing along the perimeter of the 
body itself. These are magnified by the differ- 
ence in thickness between body and heavy 
pads. Stress levels are further intensified by the 
hot spots of six “dodge” heads feeding the drag 
flange and part of the body and six open heads 
feeding the rest of the casting. 

Previous experience and available information indi- 
cated placement of a chill on each outside face pad 
with a plate chill half as thick as the pad itself. Also 
two plate chills of the same thickness were placed 
adjacent to the pads. The bottom face of the drag 
flange was also chilled with plates in order to in- 
crease the feeding distance of the “dodge” heads. Rod 
chills were placed at all fillets between flanges and 
body not situated immediately underneath or in front 
of the risers. 

Many similar castings were cast this way with re- 
markable freedom from hot tears, cracks and shrink- 
age. Normally nothing nearly so drastic is required to 
produce a sound casting. This was indeed an excep- 
tionally poor design for a steel casting of such strict 


Fig. 5 . . . Section view of hot tear which is dif- 
ficult to recognize because center-line shrinkage 
is hard to see with the unaided eye. 
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specifications. The ideal casting design for freedom 
from hot tears is one having uniform wall thickness. 
Unfortunately this style rarely exists. 


Gates 


Hot tears commonly occur when gates are too large 
for the attached section or when heated by too 
much steel flowing through them. Fillets around the 
ingate play a major role in hot tear formation. In 
simple cases a cracking bracket may check this type 
of tear. At other times you may have to redesign, 
relocate or cut more gates in the mold. 

Gating into “dodge” heads is so popular because 
it heats up a head that will only be efficient if hotter 
than the casting. 


Melting and Pouring 


With closely controlled melting procedures, hot 
tears do not often emanate from excess sulphur or 
its distribution at the grain boundaries. High sulphur 
is usually the last item to be checked, except when 
the whole heat shows a marked increase in the num- 
ber and magnitude of hot tears. 

Pouring temperatures of 2850 to 2950 F will not 
start hot tears unless some of the factors mentioned 
are already raising the stresses to a high level. How- 
ever, hot tearing is less likely to occur and is less 
severe in castings poured at lower temperatures. This 
is especially true when oil-bonded sands are involved. 


Conclusion 


It would probably be impossible to prepare hard 
and fast rules to eliminate hot tears in steel castings. 
Foundrymen do not always have complete control 
over the combination of factors responsible. However, 
foundrymen can eliminate or control, within accept- 
able limits, most hot tears by: 1) careful placement 
of heads, chills and gates on castings of rational de- 
sign; and 2) following step by step the variety of 
well-known molding precautions. 
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2. MINIMUM EXPANSION 





ys a molding sand is heated through different 
temperature ranges, its physical properties under- 
go important changes. The molding sand with green 
properties useful for molding at room temperature 
now must withstand attack by molten metal. 

Mold walls of a heated sand incur dimensional 
change from two forces. The first force is that of the 
metal against the wall, tending to push it back. The 
second is the force of expanding sand grains that 
tends to rupture the mold from within. 


1. Hot Strength 


Molding sand should have hot strength sufficient 
to withstand the pressure of metal against it as the 
casting is being poured. 

To determine the hot strength of sands, specimens 
are heated to various temperatures up to 2500 F. 
Then the compressive strength is measured in pounds 
per square inch. Molding sand need only be strong 
enough to form a rigid wall. If hot strength is too 
high, sand cannot adjust to the internal stresses de- 
veloped in the sand. 

At 2000 F hot compressive strengths up to 100 psi 
are adequate for most gray iron castings. A sand 
mix bonded with only five per cent western bentonite 
will yield a hot compressive strength of 480 psi at 
2000 F. So most foundries face the problem of re- 
ducing hot strength rather than increasing it. 


However, a sand bonded with five per cent south- 
ern bentonite has a hot compressive strength of only 
25 psi at 2000 F. Combinations of these two clays 
can easily produce a reduced hot strength. Figure | 
shows that a combination of 1/4 southern bentonite 
—3/4 western bentonite reduces the hot compressive 
strength at 2000 F to 100 psi. Adding more southern 
bentonite (up to 3/4) just reduces the hot compres- 
sive strength to 80 psi. Only when 100 per cent south- 
ern bentonite is used can the hot strength be further 
reduced. With a total of 5 per cent clay content the 
most desirable working range extends from 3/4 west- 
ern bentonite to 3/4 southern bentonite. 

Various moisture contents also alter the hot com- 
pressive strength of molding sand. In Fig. 2, as the 
moisture content increases, the hot compressive 
strength also increases. A molding sand bonded with 
2 per cent western bentonite and 1.6 per cent moisture 
content yields a hot compressive strength of 94 psi 
at 2000 F; while the same sand with moisture in- 
creased to 5.6 per cent gives a hot strength of 205 psi. 
The moisture content should therefore be worked as 
low as possible to keep the hot strength at a minimum 
in the desirable range. 

The addition of cushioning materials to molding 
sand develops different hot compression strengths. 
For example, a mix containing 4 per cent western 
bentonite yields a hot compressive strength of 430 psi 
at 2000 F, Fig. 3. By adding only 2 per cent wood 








bentonite—5% moisture. 


Fig. 1... Sand bonded with 5% clay— V Fig. 2... Sand bonded with 2% VW Fig. 4... Sand bended with 
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flour the hot strength drops to 192 psi. Adding 5 
per cent sea coal decreases the hot strength to 205 
psi. An addition of 2 per cent cereal does not appre- 
ciably reduce the hot strength since it yields 390 
psi at 2000 F. 





Pi Fig. 3... Sand bonded with 4% western \ 
bentonite and cushioning materials. 
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So you can increase mold wall strength to hold firm 
against molten metal by adding western bentonite 
and water. You can reduce strength by adding south- 
ern bentonite, wood flour and sea coal. 


2. Expansion 
The second requirement for a good molding sand 
is minimum expansion with rising temperature. 


Heated sand grains expand and fill any minute 
voids present. The greatest rate of expansion lies be- 
tween 1000 F and 1200 F, Fig. 6. Certain silica sands 
expand less than others. Finer sands expand more 
than coarse ones. Coarse sands are more open and 
consequently have more available void space than 
the finer sands. A single screen sand or a double 
peak sand will expand more than a 4 or a 5 screen 
sand which has a better grain distribution. 

Expansion decreases when the per cent clay and 
cereal in the sand mix increases. Figure 4 shows 
the clay content increasing from 1 to 4 per cent and 
the expansion dropping from 0.022 in. per in. to 0.018 
in. per in. at a temperature of 1200 F—an 18 per 
cent reduction. 

By increasing the cereal content up to 1 per cent 
(Fig. 5) the expansion at 1200 F drops 20 per cent, 
0.020 in. per in. to 0.016 in. per in. As the increased 
cereal burns out, space created in the sand mix 
allows the grains to expand. 

Sand grain expansion through the critical tempera- 
ture range of 1000 F to 1200 F can be held to a 
minimum by controlling the grain size and working 
the sand with adequate clay and cereal. 


3. Hot Deformation 


As the third requirement for good elevated tem- 
perature performance, a sand should accommodate 
growth of sand grains and allow the mold to stay 
rigid without fracturing. This sand property is called 
hot deformation. 

Hot deformation is determined by recording the 
amount a sand will deform under a given load at 
various temperatures up to 2500 F. The molding 
sand should have as much hot deformation as needed 
to control the expansion. Mold walls pass through a 
critical temperature range of 1000 F to 1200 F. Figure 
6 shows that two-thirds of the expansion takes place 
as the sand expands from 0.010 in. per in. to 0.018 
in. per in. in this critical range. From 1200 F to 1800 
F the sand only expands an additional 0.004 in. per 
in. 

In this range of greatest expansion the sand must 
deform the most to avoid rupture. Since sand grains 
expand into the voids present, the first requirement 
for maximum hot deformation is to limit the percent- 
age of fines in the sand. Fines take up the available 
pockets that accommodate sand growth. 

Adding cushioning materials aids the hot deforma- 
tion of molding sand. Figure 7 shows that a sand 











Fig. 5... Sand bonded with western 
bentonite and cereal—3% moisture. 
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Fig. 6... Sand bonded with 4% western 
bentonite—'2% cereal—3% moisture. 


Fig. 7... Sand bonded with 4% western 
bentonite and cushioning materials. 
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bonded with 4 per cent western bentonite yields a 
hot deformation of 0.049 in. per in. at 1200 F. By 
adding 2 per cent wood flour the hot deformation 
increases 60 per cent to 0.081 in. per in. Even 1 
per cent cereal increases hot deformation to the 0.078 
value. 

The addition of 6 per cent sea coal, however, 
will cause hot deformation to decrease to 0.031 in. 
per in. at a temperature of 1200 F—see Table 1. At 
this low temperature sea coal will not burn out to 
leave voids in the sand. It only tends to fill voids and 
reduce hot deformation. At 2000 F, however, sea coal 
produces a hot deformation of 0.646 in. per in. Such 
a high value will more than accommodate the expan- 
sion at that temperature. 


Table 1 
RATE FOR A 4% WESTERN BENTONITE 
BONDED SAND 
(in./in. at 1200 F) 


5% Sea Coal 

No Cushioning Material 
1% Cereal 

2% Wood Flour 


HOT DEFORMATION 


Table 2 


HOT DEFORMATION RATE WITH 4% TOTAL CLAY 
(in./in. at 1200 F) 


All Western Bentonite 0.049 
3/4 Western Bentonite 
1/4 Southern Bentonite 
1/2 Western Bentonite 
1/2 Southern Bentonite 
1/4 Western Bentonite 
3/4 Southern Bentonite 
All Southern Bentonite 


0.049 
0.052 


0.073 
0.098 


The blending of bentonites will give different hot 
deformation readings. Southern bentonite provides 
the highest hot deformation at 1200 F, double that 
of western bentonite, Fig. 8. Clay blends of up to 


one-half southern bentonite one-half western benton- 
ite will not appreciably increase hot deformation, 
Table 2. Only by adding three times the amount of 
southern bentonite to western bentonite can you in- 
crease hot deformation. Small additions of western 
bentonite to a southern bentonite bonded sand lead 
to a decrease in hot deformation. But small additions 
of southern bentonite to western bentonite bonded 
sand cause no change in the hot deformation. 

To allow for sand grain expansion the hot deforma- 
tion can be increased the most at 1200 F by control- 
ling the percentage of fines in the sand, the addition 
of wood flour and cereal binder and the use of 
southern bentonite. 


Summary 


1. Hold moisture content in molding sand to a mini- 
mum for reduced hot strength and increased hot de- 
formation ® ® ® 2. Control the percentage of fines 
in the sand so that they will not cause increased 
hot strength, increased sand expansion and fill voids 
that will aid hot deformation ®** 3. Use wood 
flour and other cellulose materials to provide the 
greatest reduction in hot strength, give increased hot 
deformation and help reduce expansion ® ® ® 4. If 
no reduction in hot strength is desired, cereal addi- 
tions will maintain a high hot strength while increas- 
ing the hot deformation and reducing the sand ex- 
pansion ®®® 5. Sea coal additions reduce hot 
strength. Although it will decrease hot deformation 
at 1200 F, sea coal gives the highest hot deformation 
at 2000 F of any additive ®*"® 6. Molding sand 
should contain sufficient clay so that the expansion 
can be reduced. ® ®® 7. Western bentonite gives 
the highest hot strength and the lowest hot defor- 
mation ® ® ® 8. Cushioning additives are recommend- 
ed with a 100 per cent western bentonite bonded 
sand to improve this condition *"" 9. Southern 
bentonite imparts little hot strength but the highest 
hot deformation ® ® * 10. Cushion materials would 
not add much improvement to a 100 per cent southern 
bentonite bonded sand. However, small additions of 
western bentonite would greatly increase the hot 
strength Sf 





j Fig. 8... Sand bonded with 4% clay in \ 


various proportions. 
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This Directory demonstrates the productive capabilities of the Cana- 
dian Metalcasting Industry. Listed are 207 foundries casting iron, 53 
pouring steel, 14 making malleable and 238 non-ferrous. 


CASTINGS, Aluminum, Brass, Bronze and 


Copper 


A. 1. Pattern Shop and Brass Foundry 
Ltd., Vancouver, B.C. 
Acadia Gas Engines, Ltd., Bridgewater, 


Acme Industries Ltd., Saskatoon, Sask. 

Alloy Foundry Co. Limited, Merrickville, 
Ont. (Aluminum). 

Alumaloy Castings Ltd., Toronto, Ont. 
(Aluminum). 

Aluminum Co. of Canada, Ltd., Montreal, 
Que. (die, permanent mold and sand). 

Aluminum Foundry & Pattern Works Ltd., 
Montreal, Que. 

Aluminum Permanent Moulding, Water- 
loo, Que. 

Aluminum Star Products Limited, Belle- 
ville, Ont. (Aluminum). 

American Brass & Aluminum Foundry 
Ltd., Edmonton, Alta. 

Angel Manufacturing & Supply Co. Ltd., 
North Sydney, N.S. (Aluminum). 

Atkins & Hoyle, Ltd., Toronto, Ont. 

Babcock-Wilcox & Goldie-McCulloch, 
Ltd., Galt, Ont. 

Barber, Chas & Sons, Meaford, Ont. 

Barber Die Casting Co., Ltd., Hamilton, 
Ont. 

Barnard Foundries Ltd., Brantford, Ont. 

Bay Bronze Ltd., Winnipeg, Man 

Bearium Metals of Canada, Ltd., Toronto, 
Ont. 

Beatty Bros. Ltd., Fergus, Ont. 

Benn Iron Foundry Ltd., Wallaceburg, 


nt. 
Bird Aluminum Foundry Ltd., Vancouver, 
Cc 


B.C. 

Blanchard Foundry Co. Ltd., Saskatoon, 
Sask. (Aluminum). 

Bond Brass Ltd., Ottawa, Ont. 

— Pattern a Mfg. Co., Ltd., Windsor, 


Brydon Brass Manufacturing Co., Ltd., 
Toronto, Ont. 
Calgary Iron & Engineering Ltd., Calgary, 


Alta. 
Calta Metal Products Co. Ltd., Calgary, 
Alt 


a. 

Canada Foundries & Forgings Ltd., 
Brockville, Ont. 

Canadian Bronze Co. Ltd., Montreal, Que. 

Canadian Brown Steel Tank Co., Ltd., 
Brandon, Man. 

Canadian Fire House Company Ltd., The, 
Montreal, Que. 

Canadian General Electric Co., Ltd., 
Toronto, Ont. 

Canadian Steel Improvement Ltd., Toron- 
to, Ont. (Aluminum; sand, permanent 
mold, die). 

Canadian Welding Works, Ltd., Montreal, 


Que. 

Canadian Westinghouse Company Ltd., 
Hamilton, Ont. 

Carpenter Die Casting Co. Ltd., Hamil- 
ton, Ont. 

Central Foundry, Hespeler, Ont. 

Central Newfoundland Foundry, Grand 
Falls, Nfld. 

Century Aluminum Works Corp., The St. 
Remi, Que. 

Chadwick-Carroll Brass & Fixtures, Ltd., 
Hamilton, Ont. 

Collings, Wm., & Sons, Ltd., Halifax, N.S. 

Collingwood Shipyards Division of Cana- 
dian Shipbuilding & Engineering Ltd., 
Collingwood, Ont. 

Cone Water Heater Co., Calgary, Alta. 

Corner Brook Foundry and Machine Co. 
Ltd., Corner Brook, Newfoundland. 

—s ee & Brass Co., Ltd., Toron- 
0, Ont. 


Cranbrook Foundry Co., Ltd., Cranbrook, 


Crouse- ——. _ of Canada, Ltd., Scar- 
es 

Diecast 3 Ltd., Winnipeg, Man. 

Dillon Foundry & Manufacturing Co., 
Galt, Ont. 

Dominion Brass & Aluminum Foundry 
Ltd., Montreal, Que. 

Dominion Bridge Co. Ltd., Montreal, Que. 

Dominion Engineering Co., Ltd., Mon- 
treal, Que. 

Dominion Gas Meter Co., Ltd., The Lon- 
don, Ont. 

Dumco Metal Products Co. Ltd., Mon- 
treal, Que. 

Dunbar Aluminum Foundry Ltd., Kitchen- 
er, Ont. (Sand). 

East, sarem, Iron Works, Ltd., Saskatoon, 


Sask. 
— Brass Foundry, Ltd., Montreal, 
ue 
— Brass Foundry Co., Hamilton, 
t 


Emco Ltd., London, Ont. 

— Brass Foundry, Ltd., Montreal, 
ue. 

Eureka Foundry and Manufacturing Co., 
Ltd., Woodstock, Ont. 

Fairgrieve & Son, Ltd., Toronto, Ont. 
(Pressure). 

Fergusson, J. R., Co., Ltd., Dundas, Ont. 

Fisher & Son Ltd., Hamilton, Ont. 

a Canadienne Enrg., St. Jean, 
ue. 

Fortin Foundry, Waterloo, Que. 

Foster’s Shipyard, Victoria, B.C. 

Frontier Bronze and Aluminum Castings 
Ltd., Port Colborne, Ont. (Sand). 

Gordon Manufacturing Co. Ltd., Wallace- 
burg, Ont. (Aluminum). 

a Mere Foundry Ltd., Grand’Mere, 

Green, William, & Sons Brass Foundry, 
Victoria, B.C. 

Grenville Castings Ltd., Merrickville, Ont. 

Gudgeon Bros. Ltd., London, Ont. (Perma- 
nent mold aluminum). 

Guelph Brass and Aluminum Co., Guelph, 


Ont. 
Hahn Brass Limited, New Hamburg, Ont. 
Hall & Stavert, Ltd., Charlottetown, P.E.!. 
Harrington Aluminum Foundry Ltd., 
Woodstock, Ont. 
Hastings Brass Foundry, Ltd., Vancouver, 


B.C. 
— & Sons Foundry Ltd., Stratford, 


Hazel, James, & Sons, Quebec, Que. 
Hillis & Sons Ltd., Halifax, N.S. 

Hi-Way Brass Foundry, Victoria, B.C. 
— Engineering Ltd., Vancouver, 


industrial Pattern & Foundry Works 
Reg’d., Montreal, Que. 
international Hardware Company of Can- 
ada Ltd., Belleville, Ont. 
Julian White Metal Casting Products 
Reg’d., Montreal, Que. 
Klassen Bronze, New Hambur , Ont. 
Kent Foundry Ltd., Chatham, Ont. 
Kondu Mfg. Company Ltd., Preston, Que. 
La Cie, ‘ X., Drolet, Quebec, Que. (Alum- 
inum). 
La Fonderie de Robertsonville, Ltee., 
Robertsonville, Que. 
— Ste. Croix, Ltd., Ste. Croix, 
ue. 
a” gaa de Thetford, Thetford Mines, 
ue. 
La Fonderie Trottier Inc., St. Casimir, 
ue. 
Laflamme, A., Montreal, Que. 
Lakeshore Die Casting Ltd., Oakville, Ont. 


Lansco Foundries Ltd., Vancouver, B.C. 

Lauder Brass Co., Ltd., Toronto, Ont. 

Lawson, Thos., & Sons, Ltd., Ottawa, Ont. 

Les Ateliers Emile Couture Ltd., Chi- 
coutimi, Que. 

Letson & Burpee, Ltd., Vancouver, B.C. 

Light Alloys Ltd., Haley, Ont. 

= = Cable Accessories Ltd., Toron- 


Ont 
Littler & Sons Iron Works Ltd., Vancou- 
ver, B.C. 
Lunenburg gr & Engineering Ltd., 
Lunenburg, 
Mace Foun = Montreal, — 
Magog Foundry Ltd., Magog, Q 
Major Pree = A Products (B.C) Ltd., 
Vancouver, B.C. 
Maritime Steel & 
Glasgow, N.S. 
Mark Hot Foundries Ltd., Montreal, Que. 
= lL, & Co., Ltd., New Glasgow, 


Foundries, Ltd., New 


N.S. 

May Foundry Co., Niagara Falls, Ont. 

McAvity, T., & Sons Ltd., Saint John, N.B. 

McAvity, T., & Sons (Western) Ltd., Medi- 
cine Hat, Alta. 

McCoy Foundry Company, Hamilton, Ont. 

McLennan Engineering Works, Ltd., 
Campbellton, N.B. 

McPhail, wm., & Sons, (Canada), Ltd., 
Vancouver, B.C. 

Miller's Brass Foundry Reg’d., Three 
Rivers, Que. 

Mitchell, Robert, Company Ltd., The, 
Montreal, Que. 

Monarch Machinery Co., Ltd., Winnipeg, 


Man. 
Mont Laurier Industries, Ltd., Montreal, 


ue. 

Montreal Bronze, Ltd., Division of Can- 
— Bronze Company Ltd., Montreal, 

ue. 

Montreal Foundry, Ltd., Montreal, Que. 

Moose Jaw Foundry, Moose Jaw, Sask. ; 

Morris Precision Castings, Toronto, Ont. 

Morrison, James, Brass Mfg. Co., Ltd., 
The, Toronto, Ont. 

Motor Specialty Manufacturers Ltd, 
Vancouver, B.C. 

Muskoka Foundry, Ltd., 


Ont. 

Myson Manufacturing Company Ltd), 
Toronto, Ont 

Nanaimo Foundry & Engineering Works. 
Ltd., The, Nanaimo, B. 

Neptune Meters Ltd., Toronto, Ont. 

ee Glasgow Foundry, New Glasgow, 


Bracebridge, 


Niagara Foundry Company Ltd., The 
Niagara Falls, Ont. 

Niagara Bronze, Niagara Falls, Ont. 

Nichols Bros., Ltd., Edmonton, Alta. 

Non-Ferrous Castings Ltd., Toronto, Ont. 

North Shore Foundry Ltd., North Van- 
couver, B.C. 

Northwestern Brass, Ltd., Division of 
Canadian Bronze Company Ltd., Win- 
nipeg, Man. and Calgary, Alta. 

Norwood Foundry Ltd., Edmonton, Alta. 

Okusa (Canada) Ltd., "Montreal, Que. 

Ontario 7 Products Co., Ltd., Gana- 
noque, Ont 

Ornamental Bronze Co., Ltd., Vancouver, 


B.C. 
— Boiler & Steel Works, Ottawa, 
n 


Owen Sound Metal Industries Ltd., 
Owen Sound, Ont. 

Pacific Aluminum Foundry Ltd., Van- 
couver, B.C. 

Pacific Bronze Company Ltd., Vancou- 
ver, 

Pavette, P., Co., Ltd., Penetanguishene, 


February 1960 + 4] 





Directory of Canadian Foundries 
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ee Injector Ltd., St. Catharines, 


nt. 

Plessis Radiator Ltd., Plessisville, Que. 

Pont Viau Foundry Ltd., Montreal, Que. 

Port Arthur Shipbuilding Company, Port 
Arthur, Ont. 

ee A Pattern Works, Ltd., Scarborough, 

n 

Precision Dies & Castings, Ltd., Toronto, 
Ont. (Aluminum-bronze; aluminum). 

Prince Albert Foundry Co., Prince Al- 
bert, Sask. 

Progressive Welder (Canada) Ltd., Chat- 
ham, Ont. 

Queen City Brass Foundry, Toronto, Ont. 

Rahn Metals Ltd., North Bay, Ont. 

Ramsay & Adams Foundry Co., Ltd., Vic- 
toria, B.C. 

Ramsden Mfg. Ltd., London, Ont. 

Regal Die Castings Company Ltd., 
Brampton, Ont. 

Robertson, James, Co., (Ltd.), The, Mon- 
treal, Que. 

Rockwell Manufacturing Company of 
Canada, Ltd., Guelph, Ont. 

Ross & Howard Iron Works Co., Ltd., 
Vancouver, B.C. 

Royal Aluminum Manufacturing Co., 
Montreal, Que. 

Rubenstein Bros., Company, Ltd., Mon- 
treal, Que. 

St. Catharines Brass Works, Ltd., The, 
St. Catharines, Ont. 

St. Hyacinthe Foundry Ltd., St. Hyacin- 
the, Que. 

St. Jerome Industries Ltd., St Jerome, 


ue. 
St. John Iron Works, Ltd., St. John, N.B. 
St. Thomas Bronze Co., itd., Division of 
— Bronze Co., Ltd., "St. Thomas, 
Samco Brass Ltd., St. Catharines, Ont. 
Sherratt Brass Foundry Ltd., Toronto, 


Ont. 

Simplex Engine & Manufacturing Co. 
Ltd., Vancouver, B.C. 

Smith’ Bros., Foundry, Ltd., Victoria, B.C. 

Soo Foundry & Machine Company Ltd., 
Sault Ste. Marie, Ont. 

Specialloid (Canada) Ltd., St. Eustache, 
Que. (Aluminum). 

Spramotor, Ltd., London, Ont. 

Standard Brass & Aluminum Foundry, 
Guelph, Ont. 

Standard Iron & Engineering Works, 
Ltd., Edmonton, Alta. 

Sumner Brass Foundry, Ltd., Vancouver, 


B.C. 

Super Health Aluminum Co., Ltd., To- 
ronto, Ont. 

Sydney Engineering & Dry Dock Co. 
Ltd., The, Sydney, N.S. 

Taliman, A. H., Bronze Company, Ltd., 
Hamilton, Ont. 

Terminal City Iron Works, Ltd., Van- 
couver, B.C. 

Thompson Products Ltd., St. Catharines, 


Thor Foundry, St. Boniface, Man. 

Toronto Lock Manufacturing Co., Ltd., 
Toronto, Ont. 

Union Screen Plate Co. of Canada, 
(Ltd.), The, Lennoxville, Que. 

United Nail & Foundry Co. Ltd., St. 
John’s, Nfld. 

Vessot, S., Company, Ltd., Joliette, Que. 

=" Foundry Co., Ltd., The, Ottawa, 


nt. 

Victoria Machinery Depct Co., Ltd., Vic- 
toria, B.C. 

Walford, H., Ltd., Montreal, Que. 

be Tension Governors, Ltd., Cornwall, 


nt. 

Welland Iron & Brass Ltd., Welland, Ont. 

Whitby Malleable Iron & Brass Co., Ltd., 
Whitby, Ont. 

Wilson Brass & Aluminum Foundry, To- 
ronto, Ont. 

Windsor Brass Works, Ltd., Windsor, Ont. 

Windsor Match Plate & Tool & Die Ltd., 
Windsor, Ont. 

Windsor Patterns Ltd., Windsor, Ont. 

Winninpeg Brass, Ltd., Div. of Canadian 
Bronze Company Ltd., Winnipeg, Man. 


Canadian Westinghouse Company Ltd., 
Hamilton, Ont. 

Kennedy, ty & Sons, Ltd., The, Owen 
Sound, Ont. 

Montreal Bronze, Ltd., Division of Ca- 
nadian Bronze Company Ltd., Mon- 
treal, Que 

Roto-Cast Ltd., Toronto, Ont. 


CASTINGS, Die 


Canadian Steel Improvement Ltd., To- 
ronto, Ont. 

Carpenter Die Casting Co. Ltd., Hamil- 
ton, Ont. 

Precision Dies & Castings, Ltd., Toronto, 


Pressure Castings of Canada, Ltd., To- 
ronto, Ont. 

Schultz Die Casting Co. of Canada, Ltd., 
Wallaceburg, Ont. 

Webster Air Equipment Company Ltd., 
London, Ont. 


CASTINGS, Heat Resisting Steel. 


Canada Iron Foundries Ltd., Montreal 


ue. 

Canadian Brown Steel Tank Co. Ltd., 
Brandon, Man. 

Deloro Stellite, Division of Delcro Smelt- 
ing & Refining Co. Ltd., Belleville, 
nt. 

= ke Foundries & Steel Ltd., Ham- 
ilton 

Fahralloy Canada Ltd., Orillia, Ont. 

Indiana Steel Products Company of 
Canada Ltd., The, Kitchener, Ont. 

Manitoba Bridge & Engineering Works 
Ltd., Winnipeg, Man. 

Quebec Metullurgical Industries Ltd., 
Alloys Division, Ottawa, Ont. 

Shawinigan Chemicals, Ltd., Stainless. 
Steel & Alloys Division, Montreal, 


Que. 
= Metal Products, Ltd., Windsor 
t. 


nt. 
Welland Electric Steel Foundry, Ltd., 
Welland, Ont. 


CASTINGS, Iron. Heavy (1); Light (2); 


Gray (3); Alloy (4). 


Acadia Gas cogent: Ltd., Bridgewater, 
N.S. (1); (2); (3); (4 
Acme Industries a. Saskatoon, Sasks 


(3). 

Allard Engineering 1957 Ltd., New West- 
minster, B.C. (3). 

wd. Foundry Co. Ltd., Merrickville, Ont. 


Angel Manufacturing & Supply Co. Ltd., 
North Sydney, N.S. (3). 

Armstrong Foundry & Machine Shop 
Ltd., Orangeville, Ont. (3). 

Babcock-Wilcox & Goldie-McCulloch, 
Ltd., Galt, Ont. (3). 

Barber, Chas., & Sons, Meaford, Ont. 


(1); (3). 
Bawden Machine Co., Ltd., The, Toronto, 
— Foundry, Ltd., Ottawa, Ont. (2); 


) 
Beatty Bros. Ltd., Fergus, Ont. (3). 
Beatty Bros Ltd., sar _— 
Penetanguishene, Ont. (2); 
—" Ltd Leonean a (2); 


(3). 

Bell City Foundry (Brantford) Ltd., 
Brantford, Ont. (3). 

Bell Foundry Co., Ltd., Winnipeg, Mar, 


(3); (4). 

Bell, ah Industries Ltd., Seaforth, 
nt. \ 

Benn Iron Foundry Ltd., Wallaceburg 


Ont. (3). 

Bertram, John, & _ Co., Ltd., The, 
Dundas, Ont. (1); ( 

os “eee } Ltd., Saskatoor, 
Sask 

Bowmanville Foundry Co., Ltd., Bow- 
manville, Ont. (2); (3). 

Brown Boggs Foundry & Machine Co., 
Ltd., The, Hamilton, Ont. (1); (2); (3). 

a a oO. Engineering itd., Cal- 

cana a Foundries & Forgings, Ltd., 
Brockville, Ont. (3). 

Canada Iron Foundries, Ltd., Montreal, 
Que. (1); (2); ( 


Canadian Brown Steel Tank Co. Ltd., 
Brandon, Man. (1); (2); (3); (4). 

Canadian General Electric Co. Ltd., To- 
ronto, Ont. (1); (2); (3); (4). 

Canadian Sumner Iron me Ltd., Van- 
couver, B.C. (2); (3); (4) 

Canadian Westinghouse Company Ltd., 
Hamilton, Ont. (1); (2); (3). 

Central Foundry, Hespeler, Ont. 

Central NewFoundiand Foundry, Grand 
Falls, Nfld. (3). 

Clare Brothers Ltd., Preston, Ont. (3). 

Cobalt Foundry, Ltd., The, Cobalt, Ont. 
(1); (2); (3); (4). 

Collingwood Shipyards Division of Cana- 
dian Shipbuilding 7 Engineering Ltd., 
Collingwood Ont. 

Combustion mie. Superheater 
Ltd., Montreal, Que. (3). 

Corner Brook Foundry ond Machine Co., 
Ltd., Corner Brook, Nfid. (1). 

Courtenay iron & Brass Foundry, Saint 
John, N.B. (3). 

a Foundry Co., Ltd., Cranbrook, 

) 

Crawford Machine 2nd Foundry, Ltd., 
Woodstock, Ont. (2); (3); (4). 

Crouse-Hinds Co. of Canada Ltd., Scar- 
borough, Ont. 

Crowe Foundry Ltd., Hespeler, Ont. (3). 

Cunningham, Foundry & Machine Co. 
Ltd.. St. Catharines, Ont. (3). 

Darling Brothers Ltd., Montreal, Que. (3) 

Desjardins, Ltee, St. Andre de Ka- 
mouraska, Que. 

Dion Freres, Inc., Ste. Therese, Que. (3). 

Dobney Foundry Company, New West- 
minster, B.C. (1); (2); (3). 

Domestic Foundry Ltd., Windsor, Ont. 
(3). 

Dominion Bridge Co. Ltd., Montreal, 
Que. (3). 

Dominion Engineering Co. Ltd., Mon- 
treal, Que. (1); (3). ' 

Dominion Foundry Co. Ltd., Winnipeg, 
Man. (3) 4 

Dorr-Oliver-Long Ltd., Orillia, Ont. 

East, John, tron Works, Ltd., Soskatoon, 
Sask. (3). 

Eastern Ontario Foundry Co. Ltd., 
Hawkesbury, Ont. (3). 

Ebersol Farm Equipment Co., Ltd., Mil- 
verton, Ont. (3). 

Enamel & Heating Products Ltd., Sack- 
ville, N.B. (1). 

Ernst Brothers Co., Ltd., Mount Forest, 
Ont. (3). 

Eureka Foundry and Manufacturing Co., 
Ltd., Woodstock, Ont. (2); (3). 

Ex-Cell-0 Corporation of Canada Ltd., 
London, Ont. (3). 

Fergusson, J. R., Co. Ltd., Dundas, Ont. 


(2). 

Findlays Ltd., Carleton Place, Ont. (3) 

Fittings, Ltd., "Oshawa, Ont. (3). 

ha Alexander, Ltd., The, Ottawa, Ont. 
( ’ ); ). 

Foley Foundry & Machine Co. Ltd., 
Belleville, Ont. (1); (2); (3); (4). 

Fonderie Begin & Gingras Enrg., Que- 
bec, Que. (1); (2). 

Fonderie Canadienne Enrg., St. Jean, 
Que. (3). 

Forano Ltd., Plessisville, Que. (1); (2); (3). 

Fortin Foundry, Waterloo, Que. 

Foster —_— Ltd., St. Catharines, 
Ont. (1 

Gies, Philip, Foundry, Ltd., Kitchener, 
Ont. (1); (2); (3); (4). 

Gosselin, J. A., Co., Ltd., The, Drum- 
mondville, Que. (3). 

Grand’Mere Foundry Ltd., Grand’Mere, 
Que. (3). 

Great North Foundry Ltd., The, Edmon- 
ton, Alta. 

Grinnell Company if Canada, Ltd., To- 
ronto, Ont. (3). 

Hall & Stavert, Ltd., 
P.E.1. (3). F 
Hamilton Foundry Co., Ltd., Hamilton, 

Ont. (3). 

Hartley Foundry, Div. of The London 
Concrete Machinery Co. Ltd., Brant- 
ford, Ont. 

Hastings industries, Hastings, Ont. (3). 

Hastings & Sons Foundry Ltd., Strat- 
ford, Ont. (3). 


Charlottetown, 


3). 
Canadian Blower & Forge Co., Ltd., The, 
Kitchener, Ont. (1); (2); (3). 


CASTINGS, Centrifugally Cast. 


Canadian Bronze Co., Ltd., Montreal. Continued on page 122 
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Investigations on the High Strength Zinc 
Casting Alloys by Alexandre Krupkowski 
and Wladyslaw Kajoch. 

The Zn-Mn-Cu alloys proposed by 
the authors have physical and chemical 
properties which place them between 
commonly used brasses and alloys of 
zine and aluminium. 

These alloys have a high strength. For 
example, in the zinc sand-cast alloy 
containing 19 per cent manganese and 
15 per cent copper the ultimate strength 
is 65 kg/mm?. The 24 per cent man- 
ganese and 14 per cent copper cast al- 
loy has an ultimate strength equal to 
57 kg/mm?2. The alloys distinguish 
themselves by high hardness and good 
wear resistance. Resistance to surface 
corrosion is a little higher than that of 
the Zn-Al alloys. 

To protect the liquid alloys from oxi- 
dizing add some quantity of aluminium. 
The casting properties of these alloys 
are similar to those of brass. A lack of 
tendency to heat-cracking allows them 
to be cast in metal molds. . . . 11 pages 
in French. 


Abstracts of International 
Foundry Congress Papers 
MODERN CASTINGS presents here the second in a 


series of abstracts of technical papers presented at the 
26th International Foundry Congress in Madrid, Spain 


. . More next month. 








Complete copies of these papers have been placed 
in the Library of the American Foundrymen’s So- 
ciety. After reading the abstracts, you may want 
complete copies for your file. Copies of the ori- 
ginal paper, in the language of presentation, are 
available at 20 cents per page. The language and 
length of papers are given at the end of each 
abstract. Address orders to Book Dept., AFS, Golf 
& Wolf Rds., Des Plaines, Ill. 








Porosity in Cast Steel (Porosity in terms 
of hydrogen content in unalloyed steel, 
cast in bentonite sands or shell molds) by 
Otto Heide. 

The present work was undertaken to 
determine the factors which influence 
porosity in steel castings. Only carbon 
steels cast in bentonite sands or Croning 
shells were examined. 

A sampling prepared for this special 
case made it possible to take steel each 
time at the end of its passage through 
the mold. 

The examination of the absorption of 
hydrogen by the steel in the bentonite 
sand mold did not show any depend- 
ance of the water content in the sand 
although the pouring temeprature is a 
factor of decisive influence. 

A dependence was observed between 
porosity and the final hydrogen content 
in steel, on the one hand, and the silicon 
or silicon + aluminum content, on the 
other. 

According to the results of this work, 
surface porosity may appear in both low 
Si and high Si carbon steels and also 
in aluminized steels but always when 
the concentration of hydrogen of the 
steel in the casting does not exceed the 
threshold value of porosity. 

Consequently, in low Si steels pin- 
holes appear sooner than in _high-Si 
steels; the least susceptible one being 
additionally aluminized steel. High-tem- 
perature pouring with a correspondingly 
high absorption of hydrogen can confer 
a surface porosity to any steel. Besides 
a high initial concentration of hydrogen 
in the steel it is considered to be the 
main cause of the formation of pinholes. 

By evaluating the test results on the 
limit values of porosity and the absorp- 
tion of hydrogen by the steel in terms 
of pouring temperature, the porosity- 
free castability limits were determined 
for carbon steels of different deoxida- 
tion rate. . . . 16 pages in German. 


Manufacture of High Duty Iron by N. G. 
Chakrabarti. 

There are about 1800 gray iron found- 
ries in our country, producing agricul- 
tural implements, cast iron pipes, flang- 
es, fittings and castings for general 
engineering purposes. 


With the start of automobile industry 
in our country, manufacture of cylinder 
blocks, brake drums, clutch housings 
and other essential parts has become a 
necessity. Manufacture of these castings 
cannot be undertaken by ordinary found- 
ries since the metal employed should 
have not only high tensile strength but 
also good wear resisting properties. 

The term ‘high duty’ cast iron is usu- 
ally employed to indicate gray cast 
iron that has a tensile strength greater 
than 40,000 lb. per sq. in. These irons 
are costlier to produce than ordinary 
grades of iron, the strength of which is 
generally within the range of 20,000 
to 35,000 Ib. per sq. inch. . . . 4 pages 


,in English. 


Solidification of Flake Graphite and Nod- 
ular Graphite Cast Iron Centrifugal Pipe 
by Heinrich A. Nipper. 

After a brief survey of the matter 
under consideration, the many factors 
which influence the solidification process 
in centrifugal cast iron pipe are consid- 
ered. Three different main groups of 
influential factors are established, name- 
ly, those affecting the behavior of iron, 
those produced by the ingot mold and 
finally, those depending on the differ- 
ent work methods in each case. 

Concerning the De Lavaud method, a 
detailed examination is made with many 
graphs. 

Reference is made to the great signifi- 
cance of special conditions during the 
flow of liquid iron in the mold for cen- 
trifugal cast iron and to the subsequent 
acceleration and distribution in the ingot 
pipe. . . . 16 pages in German. 


Structural Changes by Aging in Alumi- 
num-Magnesium Casting Alloys by 
L. J. G. Van Ewijk. 

In this paper the results of a more 
extensive study of the structural chang- 
es occurring in these casting alloys are 
described and from these data tentative 
conclusions are drawn. 

The samples for these investigations 
were taken from the same test castings 
that served for three previous papers, 
and from similar additional castings pro- 
duced for the tests described in the 
present paper. . . . 10 pages in English. 
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How can foundrymen reduce the 
time and cost of evaluating the 
quality of their magnesium castings? 


By greater use of metallographic 
inspection of critical sections in 
castings, thereby reducing the 
number of mechanical tests needed 
for final acceptance. 


/ 
| a 


natio 


Belgium. 


Foundry Congress in Brussels, 


Extensive efforts on the part of the foundry indus- 

try have managed to persuade designers and pro- 
ducers of mechanically stressed equipment that cast- 
ings can be high-quality products. As a result 
designers are increasing their use of castings in com- 
ponents exposed to severe service conditions. 

It is natural for designers to request detailed infor- 
mation on various mechanical properties of castings. 
Otherwise they cannot efficiently calculate the ex- 
pected performance of equipment. But this very re- 
quest for exact information on casting properties can 
cause complications and misunderstanding. Some- 
times this becomes the main stumbling block to the 
use of castings. 

The metallurgist and the foundryman know that 
properties vary not only with casting size and shape, 
but also in different parts of the same casting. These 
latter variations arise from thermal gradients, changes 
in section thickness, distance from gate or riser, use 
of chills, etc. However, if all casting variables are kept 
constant, a check of the melt quality should guaran- 
tee consistent properties in the resultant casting. 

The designer and user of castings are not interest- 
ed in melt quality tests; indeed, they often consider 
them unnecessary and useless. Of prime importance 
to them, however, are the actual properties of the 
production castings. The determination of these prop- 
erties is a complicated problem, involving destruction 
of usable castings at considerable costs. 
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This ae paced presented at the Inter- — 


by J. W. MEIER 
Department of Mines & Technical Surveys 
Ottawa, Ont., Canada 


General Considerations 

Before any mechanical test results can be interpret- 
ed properly, two basic questions have to be answered: 
(1) how to assess or test mechanical properties of 
complex casting shapes; and (2) which are the fac- 
tors affecting mechanical properties of the casting 
or the test results. 

® FIRST is the problem of testing mechanical prop- 
erties of cast products. Fully reliable performance 
characteristics of any product can be obtained only 
in tests conducted under actual or, at least, simulat- 
ed service conditions. This kind of testing is, in most 
cases, either too costly or not practical. For example, 
a somewhat simplified service test is the static break- 
down test, involving loading of the entire casting in 
a manner similar to that encountered in service. 
This practice is costly and time consuming because 
of the size and complexity of castings for modern 
engineering applications, the necessity of special jigs 
and fixtures, etc. Thus, most material specifications 
confine mechanical testing to the simple tensile test 
performed on a cast specimen of standard dimensions. 

Test bars cast separately from actual production 
castings are traditional. They can be cast-to-shape or 
machined from specified test bar shapes. Another 
way of producing test bars is to use a common sprue 
with the production casting. This procedure assures 
the buyer that the test bar is cast from the same melt 
and under the same conditions as the casting. Test 





bars may be cast-to-shape on the casting; they can 
also be machined from test coupons cast on the cast- 
ing or cut out directly from a production casting. 

Table 1 correlates melt quality and properties of 
production castings with test results obtained on the 
different kinds of test bars. This table shows that 
there is no compromise: either we use test bars sep- 
arately cast under strictly controlled casting proce- 
dure (a) and assess the melt quality, or we have to 
cut production castings into test bars (f) to check 
actual casting properties. All other ways, such as the 
use of a common sprue (c), cast on test bars (d) or 
coupons (e), are useless and, in most cases, mislead- 
ing. They may also be detrimental to the quality of 
the production casting because these cast-on additions 
may change the solidification pattern and cause de- 
fective castings. 

® SECOND problem which must be considered is 
the appreciation and understanding of all factors 
affecting either the mechanical properties of cast test 
bars or the results of the tests. Table 2 lists these 
factors, divided into seven groups: 1) composition; 
2) melting conditions; 3) casting procedure; 4) cast- 
ing design; 5) heat treatment (whenever applicable ); 
6) test bar preparation; and 7) testing variables. 
Groups 1 and 2 affect the melt quality, groups 3 
and 4 the casting conditions, and groups 6 and 7 
the testing technique. By keeping the conditions list- 
ed under 3 to 7 constant and using separately-cast 
test bars to control melt quality factors listed under 
1 and 2, it is possible to produce consistently good 
quality castings. 


Materials and Procedures 

Alloy and temper designations used in these tables 
and throughout the paper are according to Canadian 
standards. Almost fifty factors are listed in Table 2. 
Fifteen of them were investigated in this study. In all 
cases, all factors, except the variable under investiga- 
tion, were kept constant. Standard commercial foundry 
and heat treating techniques were used. All Mg-Al-Zn 
alloy melts were produced from commercial high- 
purity alloy ingots. The other alloys were prepared 
using high-purity magnesium ingots, high-purity zinc, 
zirconium sponge or salt mixture and thorium pellets. 

Separately-cast test bars were cast-to-shape in green 
sand and tested without machining (except in the 
study of the effect of machining). Test bars cut out 
of test castings were machined to have a gauge 
length-to-section area ratio identical to that of the 


separately-cast test bars, namely 4.5 Y area. 


Effect of Test Bar Preparation 

Figure 1 shows the effect of machining test bars 
to various diameters on the tensile test results for 
three magnesium casting alloys. Test bars were cast- 
to-shape in green sand and machined to five different 
diameters. A statistical analysis of the results revealed 
that machining had a significant effect in several cas- 
es. However, there is no simple relationship between 
the degree of machining and any of the tensile prop- 
erties. 

The differences due to machining are of the same 
order of magnitude as the differences between melts 
of the same alloy. So for all practical considerations, 








TABLE 1. CORRELATION OF TEST BAR AND CASTING PiOPERTIES 





Are Test Bar Properties correlated With: 
Melt Quality 





Type of Test Bar Properties of Casting 





a) Separately-cast under 
controlled (standard- 
ized) casting conditions 


b) Separately-cast without 
control of casting 
variables 


Unlikely No 


¢) Joined to same sprue No No 
as casting 


d) Cast on the casting No No 


e) Machined from coupon No No 
cast on the casting 


Depends on casting design 
(thermal gradient) — in 
most cases correlation is 
limited to section from 
which test bar was taken. 


f) Cut out from the casting No 


























TABLE 2. FACTORS AFFECTING MECHANICAL PROPERTIES OF 
CASTINGS 


1. Alloy Composition — purity of metals used, sensitivity to small 
variations in alloy content (within specified 
range), gas content, non-metallic inclusions, 
etc. 


2. Melting Conditions — melt temperature, melting time and proce- 
dure, degassing, grain refining, holding time, 
pick-up of impurities, etc. 


3. Casting Procedure — pouring temperature and technique (speed, 
height, use of pouring basin or screens), ther- 
mal gradients in mold (mold material), use 
of chills, die thickness, die dressing, gating 
and risering, metal flow (turbulence mold re- 
actions, etc.) 


— gross weight of casting, volume/surface area 
ratio, variations in section thickness geometry 
(location in casting, distance from gates, ris- 
ers, chills, bosses), segregation (e.g. healed 
hot tears), internal stresses, etc. 


4. Casting Design 


— variations in time and temperature, heating 
and cooling rates, etc. 


5. Heat Treatment 


6. Test Bar Preparation — separately-cast test bars vs. specimens cast- 
on or cast-out of castings, test bar design of 
separately-cast test bars, cast-to-shape vs. 
machined bars, shape (round vs. flat) and 
size of test bars, soundness of test bar (sale- 
able casting quality), etc. 


7.Testing Variables  —tensile speed, gauge length, method of yield 
strength determination, etc. 
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and within the diameter range for the alloys studied, 
the tensile properties of “cast-to-shape” and of ma- 
chined bars differ only very slightly. Nevertheless, 
tensile test results on subsize test bars may differ 
significantly from those obtained on standard test 
bars and the degree of variation cannot be predicted. 
One of the reasons for this is the exaggerated effect 
of small local discontinuities or other minute defects 
on the results of mechanical tests on subsize test bars. 


Effect of Test Bar Shape 


Another important factor is the test bar shape cut 
from the casting. In many cases the shape, e.g. a 
round or a flat bar, depends on the dimensions of 
the casting. So it was considered necessary to com- 
pare properties obtained on round and flat bars cut 
from the same locations in a casting. For this pur- 
pose, plates of three different thicknesses were cast 
for each alloy. All plates were x-rayed. Only castings 
of saleable quality were used for the investigation. 
Table 3 shows the results of tensile tests on round 
and flat bars machined from plates cast in alloys 
AZ80 and AZ91, in the as-cast and heat-treated condi- 
tions. 

The results definitely show that round bars gave 
much higher tensile test results than did flat bars 
cut out from the same locations. This was also con- 
firmed on test bars cut from some large production 
castings. It is not enough to require minimum proper- 
ties in production castings; the size and shape of the 
test bars to be used should also be specified. 


Effect of Pouring Temperature and Holding Time 


Most metals attain their highest mechanical prop- 
erties at the lowest possible pouring temperature. 
Magnesium alloys differ by having an optimum cast- 
ing temperature to produce a sound casting with 
highest mechanical properties. This temperature is 
considerably higher than the lowest possible casting 
temperature. According to published data, too low a 
pouring temperature tends to cause grain coarsening 
in some magnesium alloys and higher pouring tem- 
peratures increase gassiness. 

Some materials specifications require test bars to 
be cast at the same pouring temperature as the pro- 
duction castings. However pouring temperature for 
any casting depends on its size and shape. Either 
high pouring temperatures, necessary for castings of 
complex and thin-sectioned shapes, or low pouring 
temperatures, unavoidable at the end of pouring a 
number of castings, could therefore affect the proper- 
ties of separately cast test bars. To investigate this, 
a series of test bar castings was cast at pouring tem- 
peratures from 700 C (1290 F) to 850 C (1560 F), a 
range most likely to be used in actual foundry pro- 
duction. The tensile properties of these bars were 
compared with those obtained on bars cest at “nor- 
mal” pouring temperature (740 C) (1365 | ) for al- 
loys AZ80 and AZ91, 760 C (1400 F) for alloys 
ZK61 and ZH62). 

Pouring temperatures in the range 700 C (1290 F) 
to 850 C (1560 F) had no significant effect on the 
tensile properties or grain size of separately-cast test 
bars in any of the four alloys. This statement relates 





specifically to a series of small melts (about 50 Ib) 
prepared under carefully controlled experimental 
foundry conditions and poured into one casting shape. 
If further work confirms these results, it will be possi- 
ble to state that pouring temperature variations in the 
range of 720 C (1330 F) to 800 C (1470 F), would 
not affect significantly the tensile properties of sep- 
arately cast test bars. 

The holding time in the molten state before pour- 
ing, is claimed to be critical for magnesium alloys. 
Published data on various Mg-Al-Zn alloys show that 
prolonged holding times cause grain coarsening and 
decreased mechanical properties. Regarding zirconi- 
um-containing alloys, longer holding times seem to 
cause settling out of zirconium and, therefore, larger 
grain size and lower mechanical properties. 

Four magnesium casting alloys were held at the 
“normal” pouring temperatures for periods varying 
from the usual settling time (ten minutes) to two 
hours (in some cases up to almost four hours ). Chem- 
ical analyses revealed no changes in the compositions, 
no iron pick-up in the Mg-Al-Zn alloys, and no drop 
in zirconium content in the other two alloys. Pro- 
longed holding time at normal pouring temperature 
did not affect significantly the mechanical properties 
of test bars in any of the four alloys. 

A separate series of melts was investigated for the 
effect of prolonged holding time at low and high 
temperatures. In all cases some test bars were: (a) 
cast after a 10-minute settling time at the “normal” 
pouring temperature; or (b) cast after the melt was 
brought up to the high (850 C—1560 F) tempera- 
ture, or cooled down to the low (700 C—1290 F) 
temperature and held for thirty minutes. The remain- 
der of the melt was then brought back to the “normal” 
pouring temperature and, after a 10-minute settling, 
cast into test bars (c). 

The effect of holding the melt at the above pour- 
ing temperatures on the tensile properties and grain 
size of separately-cast test bars was also studied. A 
statistical analysis of these and other results reveals 
that holding the molten metal for thirty minutes at 
700 C or 850 C (1290 F or 1560 F )may be detri- 
mental to the mechanical properties of alloys AZ80, 
AZ91 and ZH62, whereas properties of alloy ZK61 
were apparently not affected. 


Effect of Section Size 

To illustrate the effect of casting variables, a series 
of round and flat test castings of varying dimensions 
was investigated. Some of the results are shown for 
alloy AZ91. Figure 2 shows the effect of cross sec- 
tion on the properties of round bars cast in green 
sand. On the left of the graph, properties of separate- 
ly-cast test bars are indicated. All other results shown 
relate to test specimens machined from the test cast- 
ings. Both the ultimate tensile strength and the 
elongation decrease sharply with increasing casting 
section and grain size. The effect on the yield strength 
is less pronounced. 

The next graph, Fig. 3, shows a similar pattern for 
flat plates of different thickness cast in green sand. 
Significant variations of properties exist between the 
inside and the outside bars. These variations empha- 
size the importance of the location of the test bar 
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in the casting and the effect of changes of the solidi- 
fication pattern due to variations in thermal gradients. 

It is known, that the solidification pattern of a 
casting depends on the ratio between its volume and 
its surface area. Figure 4 shows the mechanical prop- 
erties of test bars cut from both the round bars 
(Fig. 2) and the flat plates (Fig. 3), plotted against 
the volume/surface area ratio of the castings. The 
graph shows that cast sections of the same volume 
surface area ratio have approximately the same tensile 
properties. 


Effect of Grain Size 

The grain size in magnesium alloy castings de- 
pends on the alloy composition, as well as on various 
melting and casting variables. As an example of the 
relation between grain size and composition, Fig. 5 
shows the effect of zirconium content in casting alloy 
ZK61. 

The mechanical properties of a sound (good qual- 
ity) magnesium alloy casting section are closely relat- 
ed to its grain size. As an example, Fig. 2 shows 
such a relationship for alloy AZ91. 


Effect of Alloy Content and Heat Treatment 


Figures 5 to 9 illustrate various aspects of the ef- 
fect of changes in alloy content and heat treating 
conditions. Figure 6 presents the effect of changes in 
aluminium and zinc contents on tensile properties of 
alloy AZ91-T6. Figure 7 demonstrates the effect of 
varations in the aging conditions. These two graphs 
show how castings of increased yield strength or high- 
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er elongation can be obtained by changes of alloy 
content (within the specification limits) as well as 
by changes in heat treating cycles. 

Figure 5 stresses the importance of a high soluble 
zirconium content on the mechanical properties of 
Mg-Zn-Zr alloys. A minimum soluble zirconium con- 
tent of about 0.6 per cent is essential to achieve 
high strength. Figure 8 emphasizes the effect of zinc 
content on the amenability to high temperature heat 
treatment necessary for highest strength and elonga- 
tion values in this alloy system. 

Figure 9 shows the effect of thorium additions to 
casting alloy ZK61 on its tensile properties and on 
its amenability to heat treatment. The graph illus- 
trates that high temperature heat treatment for alloy 
ZH62 (ZK61+2% Th) is not practical (because of 
the lowering of the solidus temperature of the alloy 
with increasing thorium content ). 

The close relationship of the heat-treated grain 
structure (e.g. the amount and form of precipitate, 
etc.) to the mechanical properties is an additional 
strong argument for greater use of metallographic 
inspection of castings. This practice could reduce the 
number of mechanical tests otherwise needed in final 
acceptance tests. 


Conclusions 

The grain size and structure of good quality magne- 
sium alloy castings and their mechanical properties 
are closely related. So metallographic examination of 
critical sections in production castings could replace 
some of the costlier and more time-consuming me- 
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chanical tests now being used. The following inspec- 
tion and acceptance test procedure for quantity pro- 
duction of castings for high quality applications would 
seem to be practical: 

1. Consult with the designer on the critical sec- 
tions of a new casting design and on mechanical 
properties desired in these sections. Then es- 
tablish suitable foundry procedures and heat 
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treating cycles. Submit prototype castings for 

inspection and acceptance by the user. 

. The inspection of the prototype castings by the 
user shall include the following tests: 

a) Casting quality (soundness) control by x-ray 
or other non-destructive test; 

b) Mechanical tests on test bars cut out of crit- 
ical sections of the castings and on separately- 
cast test bars supplied by the foundry for 
each batch; 

c) Metallographic examination of specimens ta- 
ken from the critical sections of the casting; 

d) Correlation of grain size and structure with 
mechanical test results for each section; 

e) Fracture tests in critical sections of the cast- 
ing. 

. If the results of the inspection tests are accept- 
able to the user, the melting and casting proce- 
dures, as well as heat-treating cycles, should be 
standardized and not altered without agreement 
by the user, based on results of additional tests. 

. Acceptance of further castings of the same de- 
sign should be based on the results of melt 
quality tests (on separately-cast test bars), cast- 
ing quality tests (x-ray or other non-destructive 
test), and the check of grain size and structure 
of critical sections of a small number of produc- 
tion castings chosen at random from different 
supply batches. Additionally, some fracture tests 
should be made on critical sections of the cast- 
ings selected for inspection. 

. If metallographic examination or fracture tests 
indicate casting defects (e.g. microporosity, seg- 
regation) or a grain structure that is different 
from that established in earlier acceptance tests, 
mechanical tests on bars cut out from the cast- 
ing section in question should be carried out 
before final acceptance (or rejection) of the 
batch of castings. 

. The relationship between the grain size (and 
structure ) and the mechanical properties should 
be established for each new alloy (or change in 
alloy content). 

The above procedure would allow both the design- 
er and the user of the casting to make a realistic 
strength evaluation of the critical casting sections 
without excessive cost and without unnecessary loss 
of time involved in machining great numbers of test 
bars. The requirement of metallographic examination 
and fracture tests would be an additional reason for 
the foundryman to control closely the melt quality 
and to adhere strictly to the casting procedures es- 
tablished on prototype castings. 

This procedure would also end requests for “cast- 
on” test bars or test coupons. Such test bars are 
quite useless in assessing the true properties of the 
casting. In addition they present a real danger in 
tempting the foundryman to focus his attention on 
the quality of the test bar to the possible detriment 
of the casting. see 
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@ The technical articles appearing in 
this preview section of MODERN CAST- 
INGS are the official 1960 AFS Castings 
Congress papers — the most authorita- 
tive technical information available to 
the metalcasting industry. 

Nearly 100 technical papers are 
scheduled for presentation at the 64th 
Castings Congress of the American 
Foundrymen’s Society at Philadelphia, 
May 9-13, 1960. About 50 papers will 
be pre-printed here prior to the Con- 
gress. 


@ Written discussion of these papers is 
welcomed and will be included in the 
publication of the 1960 bound volume of 
AFS TRANSACTIONS. Discussions should 
be submitted to the Technical Director, 
American Foundrymen’s Society, Golf and 
Wolf Roads, Des Plaines, Ill. 


@ Readers planning to participate in 
oral discussion of these papers during 
the 64th Castings Congress are advised 
to bring them to the technical sessions 
for ready reference. 


NOW AVAILABLE: 


The new case-bound Volume 67, 1959 
AFS TRANSACTIONS. Contains techni- 
cal papers presented at the 1959 AFS 
Castings Congress, discussions of pa- 
pers, Annual Reports, and Minutes of 
Board of Directors Meetings. 808 pp. 
Price: $10.00 (members); $15.00 (non- 
members). Address orders to: Book 
Department, American Foundrymen’s 
Society, Golf and Wolf Roads, Des 
Plaines, Ill. 





APPARENT THERMAL CONDUCTIVITY 
OF MOLDING SAND AT 
ELEVATED TEMPERATURES 


ABSTRACT 


Direct experimental observations of the apparent 
thermal conductivity of molding sands were made over 
the temperature range 900 to 1800 F (482-982 C) with 
a steady-state method which utilizes a cylindrical test 
specimen and a centrally located, silicon-carbide heat- 
er. The experimental curve of the apparent thermal 
conductivity of a synthetic silica molding sand versus 
temperature exhibited certain pronounced character- 
istics: 

1) A decreasing conductivity with increasing temper- 
ature below 1100 F (593C). 

2) A shallow minimum between 1100 and 1500F 
(593-815 C). 

3) A sharply rising conductivity with increasing tem- 
perature above 1500 F (815C). 

Temperature-behavior of the apparent conductivity 
was interpreted in the light of a proposed model which 
considers heat transfer through the molding sand con- 
taining small, isometric pores to occur by radiative- 
heat transfer across pores and solid grains as well as by 
pure thermal conduction through the solid phase itself. 
At temperatures below 1100 F lattice conduction pre- 
dominates; whereas at temperatutes in excess of 1500 F 
radiative-heat transfer across both pores and sand 
grains contributes significantly to the total heat flow. 

Calculations of the apparent thermal conductivity 
based on this model agree favorably with experiment, 
provided account was taken of the fact that radiative- 
heat transfer across the grain diminishes more rapidly 
with temperature than a cube law permits. 


INTRODUCTION 


The prominent role played by thermal properties 
of molding sands in influencing the manner and rate 
of solidification of castings, as well as the extent of 
certain types of casting defects, is well known. Despite 
the importance of thermal conductivities of molding 
sands, a paucity of such data exists in the literature 
particularly in the case of measurements made under 
carefully controlled experimental conditions at high 
temperatures. 

Using a direct-solidification technique with cast 
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steel spheres, Briggs and Gezelius! were able to as- 
sign an effective “heat transference” value to each 
molding sand investigated, the heat transference value 
of the sand being associated with its thermal conduc- 
tivity, specific heat and density. Utilizing a similar ex- 
perimental method, Ricks? attempted to classify mold- 
ing sands on the basis of a “heat abstraction” property 
evaluated from average cooling rates for cast iron 
samples poured into a mold cavity in the sand. 

Lucks, Linebrink and Johnson? measured the 
thermal conductivity of three, unbonded molding 
sands over the temperature range 750 to 2250 F (400— 
1230 C) using steady-state heat transfer conditions. 
The method employed by these investigators con- 
sisted in maintaining a constant elevated temperature 
on one side of a large sample, which had been com- 
pacted by jolting, and measuring temperature gra- 
dients in the sand with the aid of thermocouples and 
the heat flow from the system with a water calo- 
rimeter. The precision of the measurements obtained 
by means of this method is limited because rathe1 
large temperature gradients (approximately 366 F 
in.) are produced within the sample. 


Thermal Conductivity 


Their results indicated that the thermal conductiv- 
ity of each unbonded sand increased noticeably with 
temperature, the rate of increase in conductivity be- 
coming markedly greater with coarsening grain size 
of the sand. Subsequently, these same investigators 
reported that the thermal conductivity of a mixture 
of coarse and fine-grained sands exhibited an inter- 
mediate value, compared with the component sands 
at.all temperatures investigated.¢4 

The effect of sand density and mold hardness on 
the thermal conductivity of bonded molding sands in 
the temperature range 194 to 2500F (90—1370C) 
was determined by Dietert, Hasty and Doelman.5 The 
apparatus used in this study was developed by Finck® 
and consisted of a circular, isothermal, flat hot-plate 
with guard heaters situated at the circumference and 
bottom of the test specimen. They observed a similar 
increase in thermal conductivity with increasing tem- 
perature; and, moreover, proposed that the thermal 
conductivity of compacted molding sands is governed 
solely by the density of the sand. 
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The chilling effect of molding sand on molten 
metal during solidification has also been related to 
sand density by Dietert, et al.7 Mold bleeding tests 
were conducted on sand molds which had been ram- 
med to a definite density by controlling the sand in- 
gredients or the mold hardness, The chilling capacity 
of the sand was correlated with the thickness of the 
skin formed during a certain time of solidification. An 
increase in the coarseness of the sand, a greater dis- 
tribution of sand particle size, an increase in the clay 
and moisture contents of the sand and the extent of 
packing are all contributing factors to an increase in 
sand density. 


Bonded Sand Conductivity 


A noteworthy and comprehensive experimental in- 
vestigation of thermal conductivities of bonded 
molding sands in the range of 68 to 2912F (20- 
1600 C) was reported by Atterton.8 The method 
which was used in this investigation consisted in plac- 
ing a small, carefully compacted cylinder of molding 
sand into a high-temperature furnace and bringing it 
to a desired temperature in the aforementioned 
range. Within the sand specimen were placed two 
thermocouples and a resistance wire passing down its 
axis, the latter being connected to an external power 
supply. 

The specimen was allowed to reach thermal equilib- 
rium using the furnace alone; then a small tempera- 
ture gradient was imposed radially across the specimen 
by passing a current through the central resistance 
wire. Measurements of the temperature at two points 
in the specimen and the current and voltage drop 
per unit length of the heating wire enabled the ther- 
mal conductivity to be calculated. 

Atterton’s investigation has shown that the thermal 
conductivities at temperatures near room. tempera- 
ture of bentonite-bonded silica sands are similar, be- 
ing of the order of 0.484 (Btu) (hr)-! (ft)-! (F)-}. 
Upon heating to 930F (500C), the conductivity de- 
creases slightly, but above this temperature, and up 
to 2370 F (1300), it increases rapidly. Beyond 2370 F 
(1300 C), the conductivity continues to increase, but 
at a decreasing rate achieving values as large as 1.21 
(Btu) (hr)-1 (ft)-1 (F)-1 at about 2910 F (1600C). 

The value of the thermal conductivity, as well as 
its rate of increase with temperature, increases with 
increasing sand grain size and varies appreciably with 
the chemical composition of the sand. Increasing the 
density and binder content of the sand compact, in- 
creases the thermal conductivity of the compact, par- 
ticularly at low temperatures. 


Conductivity Variations 

At room temperature, bentonite-bonded olivine 
and zircon sands exhibit conductivity values similar 
to those of silica sands. On the other hand, the varia- 
tion of thermal conductivity of olivine sands with 
temperature is small, while zircon sand exhibits a 
variation similar to silica sands. 

There is an apparent need for a simple method 
which yields accurate determinations of the thermal 
conductivity of molding sands at elevated tempera- 
tures. Furthermore, an appalling gap exists in our 
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theoretical understanding of the modes of heat trans- 
fer in a material such as porous molding sand. The 
present paper describes an experimental conductiv- 
ity measuring technique designed to fill the afore- 
mentioned need, and presents an interpretation of the 
data derived from its application which attempts to 
elucidate the principal factors governing the appar- 
ent thermal conductivity of molding sands at ele- 
vated temperatures. 


EXPERIMENTAL PROCEDURE 


Materials 


The two sands selected for this investigation are 
synthetic sands, one of coarse and one of fine particle 
size, and are typical of sands used for non-ferrous 
alloy castings.* The compositions, sand properties 
and sieve analyses of these sands are given in the 
Table. 


Equipment and Method 


The present method produces temperature gra- 
dients in a cylindrical sand specimen, using as a heat 
source a rod of high electrical resistance (silicon 
carbide or “globar’” element) which is placed axially 
within the sand test specimen. Temperature gradi- 
ents within the sand specimen are determined with 
the aid of thermocouples positioned at known radial 
distances from the heat source. When steady-state con- 
ditions have been achieved so that the temperatures 
at all points remain invariant in time, the tempera- 
tures at five points in the sand specimen and the cur- 
rent and voltage drop across a short distance at the 
center of the heater element are measured. From 
these data, the thermal conductivity of the sand may 
be calculated in the manner indicated in the “Results 
and Discussion” section of this paper. 


To accomplish these measurements, the following 
simple equipment is required: 
a) Cylindrical sand mold assembly within which a 
globar heating element is axially positioned. 


b) Auxiliary electrical power supply for controlled 
heating of the globar. 


c) Equipment for measuring the thermal gradients 
within the sand mold. 


The flask sections for the mold assembly are sheet- 
metal, cylindrical shells 5.9 in. diameter by 5.9 in. 
long with short metallic strips brazed at one end to 
the outer wall, these latter serving as positioning 
guides when the sections are stacked vertically during 
molding. The center-flask sections, in addition, con- 
tain five brackets for firmly holding the thermocou- 
ples after they had been positioned properly within 
the mold. 


Heat and Power Source 


The silicon-carbide (globar) element, which served 
as the heating source, is a composite unit consisting of 
a central heating section of silicon carbide with a low- 
resistance rod joined to this section at both ends. 
Electrical contact is made to the metallized ends of 


*These sands were furnished for this investigation by Ampco 
Metal, Inc., Milwaukee, Wis. 





COMPOSITIONS, SCREEN ANALYSES AND PROPERTIES OF SANDS 





Composition, Wt. % 





Western 
Sand bentonite clay 


Water silica sand bond flour 


Synthetic 
base AFS sand 
fineness No. 120 


Portage Permanent Wood 





A — Synthetic 
molding sand, : 
Fineness 82 


B — Synthetic 


molding sand, , 
Fineness 43 


0.5 0.5 90.5 


92 


Screen Analysis 


Cumulate Wt. % at U.S. Mesh No. 





A — Synthetic 
molding sand, , 
Fineness 82 


B — Synthetic 
molding sand, AFS 26.67 
Fineness 43 


Moisture, 
tempered, (%) 


Permeability 


70 100 140 


24.25 18.14 


19.50 ‘ 2.18 


Physical Properties 


Green Density, AFS 
g cm-3 Fineness No. 





A — Synthetic 
molding sand, AFS 3.8 
Fineness 82 


B — Synthetic 
molding sand, / 
Fineness 43 


500 1.59 . 81.6 





the composite element by means of small pinch 
clamps which fasten a flexible terminal strap at each 
of these points. Two platinum wire voltage leads are 
attached to the silicon carbide section and _ passed 
through the sand mold to an external voltmeter of 
high internal resistance, so that the voltage drop could 
be measured over a short length at the center of 
heating section. 

The power supply for controlled heating of the 
globar element is a multi-tap secondary, step-down 
transformer which permits considerable variation 
in the rate at which heat is supplied to the test speci- 
men. Both the current passed through the heating 
element and the voltage-drop along a length at the 
center of the globar are monitored with the aid of 
an ammeter and voltmeter. 

The temperature gradient within the sand mold 
is measured by means of five ceramic-insulated, 18- 
gage, chromel-alumel calibrated thermocouples and a 
type K2 precision potentiometer. After positioning 
each thermocouple within the mold, its ceramic in- 
sulator could be firmly attached to the flask to pre- 
vent further movement within the mold. The cold 
junctions of the thermocouples are maintained at 32 
F in a Dewar containing an ice-water mixture, and 
the use of a selector switch permits the potentiomet- 
ric measurement of the electro-motive force of the 
individual couples. 

Procedure 

Samples of the commercial molding sands employed 
in this investigation were subjected to a sieve analysis 
and clay content. Green compression, density, mold- 


ing hardness and moisture content were determined 
for each sand. 

The conditioned sand was riddled through a \%- 
in. mesh screen to remove any large lumps of sand 
and particles of foreign materials. Construction of 
the sand mold commences by supporting one section 
of the flask of an insulating brick base, centering the 
globar element within the flask with a carpenter's 
square and carefully ramming sand in the flask around 
the globar. To insure uniformity of sand packing, a 
special wooden hand rammer designed for working 
in the limited volume within the mold was employed, 
and frequent checks were made with a mold hard- 
ness tester. 

After each flask section had been filled, a new sec- 
tion was stacked on top of it, and the sand rammed 
in the new section as previously described. The plati- 
num voltage leads, attached to the globar element 
near its center and the insulated thermocouples were 
passed through the sand and out of the flask section 
through small holes in its wall. Distances from the 
welded thermocouple beads to the surface of the glo- 
bar element were accurately measured with a ma- 
chinist’s dividers and scale. Further thermocouple 
movement within the flask was eliminated by rigidly 
fastening each thermocouple to holders brazed to the 
flask wall. 

Sand ramming was continued, and additional flasks 
were added as required for the test mold. Terminal 
straps attached to the ends of the heating element 
were connected to the controlled power supply with 
an ammeter in series with the globar; an external 
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voltmeter was connected to the platinum voltage 
leads. 

As a preliminary to nearly every run, the sand 
mold was heated to a maximum test temperature, a 
procedure which usually required about 72 hr. In or- 
der to establish a constant heat flow in the globar, a 
specific setting was made on the secondary of the 
step-down transformer. When steady-state conditions 
have been attained, as judged by temperature varia- 
tions at all thermocouple stations being smaller than 
5 F in a two hr period, thermocouple, current and 
voltage readings were observed and recorded. 

During the course of each run, several different 
heat flow rates were used; and, once thermal equilib- 
rium was established for a given heat flow, the afore- 
mentioned data were taken and the procedure was 
repeated at a different rate of heat flow. 


RESULTS AND DISCUSSION 


Principle of Present Method 


In the method for measuring thermal conductiv- 
ities described in the preceding section, the molding 
sand was placed within an annular ring formed by 
two concentric cylinders of radius r, and r,, where r, 
was the internal radius of the flask and r, was the 
radius of the globar rod. A radial temperature gradi- 
ent was imposed by maintaining r, at temperature T,, 
and r, at temperature T,. The ratio of the length of 
the cylindrical sand sample to the radius r, was so 
chosen that the heat flow in the axial direction was 
much smaller than that in the radial direction and 
may be neglected. 

If it is assumed that only radial heat flow occurs, 
the basic differential equation of heat conduction 
dT/dt = kV7?T reduces to 


4 (,4T) <9 


ar dr (r,<r<r,) (1) 


when a steady-state temperature gradient is estab- 
lished. Here k is the thermal conductivity, t the time 
and \7? is the Laplacian operator. Upon integration, 
equation (1) yields 
dT 
r —— = constant 2 
dr (2) 


that is, the heat flow in a radial direction q = 


Qar Lk is constant within the annular ring 


r,<r<r,. Since all the heat originates from the cen- 

tral globar rod, the quantity of heat, q,, flowing per 

unit time through a unit length of the sand cylinder 
becomes 

k T,-T. 

L= 2 ( app) ( 1 2) (3) 





r, 
In— 
Ty 
where (k,,,) is the mean value of the apparent ther- 
mal conductivity of the molding sand. In the present 
case, q, is measured in a temperature-dependent sys- 
tem, so that (k,,,) obtained from equation (3) is 
given by 
T, 

' l 

Coe) = (TT 


T, 


kupp dT 
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The nature of the temperature-dependence of k,,, 
will be discussed below. 

Since heat is produced electrically in the globar 
rod, q, is simply yI*?R, where R is the resistance of the 
rod per unit, J is the current passing through it and 
y is a factor converting watts to British thermal units. 

To determine whether the heat transfer expres- 
sion, equation (3), is valid for the conditions ob- 
taining in the present experiments, this equation was 
rewritten as 

k yPR Tr, 
Ceo) = 52 (7, — Ts) 7, 


and a plot made of T, — T, against IR, over a small 
enough temperature range so that (k,))) may be 
assumed to be constant. This plot should be linear 
and pass through the origin with a slope equal to 
y In (r,/r,)/2m(kapp); the results of three such plots 
for synthetic sand B (Fig. 1) indicated that the use of 
equation (3) was valid for the conditions existing in 
the present work. 


(5) 


Theory of the Apparent Thermal 
Conductivity of Molding Sand 


Although the theory of the apparent thermal con- 
ductivity of molding sands will be presented in detail 
elsewhere by Whitmore®, it may be well to review 
some of its salient features. This theory postulates 
that, in molding sand containing small, isometric 
pores, heat is transferred at elevated temperatures 
predominately by three mechanisms: 


a) Pure thermal conduction through the solid grains. 
b) Intergranular radiation across the pores. 
c) Radiation through the sand grains themselves. 


Modes (a) and (b) have been considered by Loeb!° 
to account for the heat transfer in porous ceramics, 
whereas all three modes were suggested by Atterton® 
to be important in the case of molding sands. 

Using the analog of the dielectric constant of a 
mixture, Whitmore® expresses the apparent thermal 
conductivity of the sand as follows: 

Kapp _ (k. + k,) (1 cy P) + P keer (6) 
where 
is the porosity of the sand. 
is the pure thermal conductivity of the solid 
phase. 
is the radiant “conductivity” of the solid 
phase. 
is the effective thermal conductivity of a 
heterogeneous region (containing both pores 
and solid grains) in the cylindrical sand 
sample. 

At temperatures sufficiently low so that radiant- 
heat transfer across grains and pores is negligible, it 
is expected that, in the light of equation (6), the ap- 
parent thermal conductivity of the porous sand 
should be 

keop = k, (1 — P) (7) 


with the temperature dependence of k, being given 
by Peierls’ theory!! to be 


app 


k l 


°=aT+bT> ia (8) 





Fig. 1— Temperature differences between vari- 
ous radial positions in sand B as a function of 
electric power supplied to globar heater [equa- 
tion (3)]. 


Power Supplied to Giobar Heater, Watts 


where a, b and y are constants. 
T is the absolute temperature. 
® is the Debye temperature of the solid. 


To reinforce the argument favoring the use of equa- 
tion (7) for low temperature values of k,,,, Babanov’s 
data!2 on the variation at 113 F (45 C) of the apparent 
thermal conductivity for dry quartz sand with volume 
fracture of solid is plotted in Fig. 2. Using the slope of 
this linear plot and equation (7), k, is calculated to be 
0.898 (Btu) (ft)-? (hr) (F)-", a value consistent with 
the data of Atterton® for a similar material. Further- 
more, there appears to be ample experimental evi- 
dence13 justifying the use of equation (7) for pre- 
dicting the apparent thermal conductivity of porous 
ceramic bodies below 932 F (500(C). 

However, at temperatures where radiant-heat trans- 
fer across pores and grains is significant, the apparent 
conductivity will be given by the complete expression 
(6). Thus, 


keop = (ke + ky) (1 — P) + PKoce 


as 8a(T)’ P (k. + k,) (kp) 
= f+ OP a) EP 
(9) 
where go is Stefan’s radiation constant (0.1713 X 10° 
(Btu) (ft)-* (hr)-* (R)-. 
(T) is the average absolute temperature of the 
region across which radiation occurs. 
a is the absorption. 
s is the scattering coefficient per unit length 
of solid material. 
(k,) is the average “thermal conductivity” of a 
pore over a temperature interval AT. 
For the case of spherical pores of uniform radius 1, 
Loeb1° and Whitmore® give for this latter quantity 





(ky) = 18 rea T® (10) 


where ¢ is the emissivity of the radiating surface. The 
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value for k, substituted into equation (9) has been 
derived by Hamaker!4 in his treatment of the prob- 
lem of heat transfer by radiation through light- 
scattering materials. 

From the foregoing discussion relative to equations 
(6) to (10), it is apparent that, assuming the absorp- 
tion and scattering coefficients appearing in the de- 
nominator of k, are independent of temperature, the 
temperature-behavior of k,,, is given by 

_fA ~; . 
kepp = (2+ BT») (1—P)+CT (11) 
where A, B and C are material constants and the 
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Fig. 2 — Isothermal variation of the apparent thermal 


conductivity with volume fraction of solid for a dry 
quartz sand at 113 F. 
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Fig. 3 — Dependence of temperature of sand A on 
both radial distance and rate at which heat is supplied 
by heater. 


temperature-dependence of k,+-, to a first approxima- 
tion, is given by CT*/P where C is the coefficient 
of T® appearing in equation (10). 


Comparison with Experiment 


The variation of temperature with both radial dis- 
tance from the heat source and rate of heat flow is 
shown for synthetic molding sand A in Fig. 3. The ap- 
parent thermal conductivity of this sand at any given 
temperature, say T,, was determined from these 
curves by evaluating the tangent to one of the curves 
at temperature T, and utilizing the following expres- 
sion for k,»»: 
cee: (12) 

ye dT, 

we) eh, 


(Kapp) T ei 


Here the radial distance, r,, corresponds to the tem- 
perature T, on the selected heat flux curve. Figure 4 
illustrates the temperature-dependence of k,,, for 
this molding sand. The curve has the following pro- 
nounced characteristics: 


1) A decreasing conductivity with increasing tempera- 
ture below about 1100 F (600 C). 

2) A shallow minimum between 1100 and 1470 F (600 
— 800). 

3) A sharply rising conductivity with increasing tem- 
perature above 1470 F (800 C). These same charac- 
teristics have been observed to occur both for silica 
molding sands* and for porous ceramic speci- 
mens. 15 


The behavior of the apparent thermal conductivity 
of this sand below 1100F is typical of insulators at 
temperatures above their Debye temperature and sug- 
gests that, since radiant heat transfer should be neg- 
ligibly small in this range, the pure conductivity of 
the solid phase (k,) could be obtained by correcting 
k,»p to zero porosity with the aid of equation (7). 

In Fig. 5 this thermal conductivity is plotted against 
the reciprocal of the absolute temperature, as de- 
manded by Peierls’ theory.!! Extrapolation of this 
curve to higher temperatures permits evaluation of 
the contribution of k, to k,,, at those temperatures 
where radiant-heat transfer becomes significant. 
The porosity of synthetic molding sand A may be 
estimated, without appreciable error, by means of the 
relation 

P = Ps — Papp 
Ps 


2.65 - 
where 


ps is the density of quartz (cgs units) at 77 F 
(25 C). 

is the apparent dry density of the sand com- 
pact (cgs units). 

A knowledge of the absorption (a) and the 
scattering for radiant energy per unit length of solid 
(s) is required in the calculation of the transgranular 
radiant-heat “conductivity” (k,). Employing the re- 
flectivities of powdered SiO, observed by Coblentz!® 


Papp 
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——-=— Curve colculated from Eq.(9) assuming 
(a + 28) * constant 





—— Experimental curve 
4 Points calculated by means of Eq. (16) 





Fig. 4— Temperature dependence of calculated 





and experimental values of the apparent thermal 
conductivity of sand A. 
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Fig. 5 — Variation of lattice thermal conductiv- 
ity for solid phase in sand A with temperature. 
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in the wavelength range 1.5 to 3 microns where the 
radiative maximum occurs, the ratio of s/a calculated 
to be 7.5. A typical value of 1.4 is selected from pub- 
lished data for opal glasses and silicate cements!* so 
that (a + 2s) becomes 22.4. As a first approximation, 
it was assumed that this sum is independent of tem- 
perature and k,,,, values plotted in Fig. 4 were cal- 
culated, under this assumption, with the aid of equa- 
tion (9). 

To calculate (k,) by means of equation (10), a 
value of the emissivity, « equal to 0.3 (which is typi- 
cal for quartz at high temperatures) and a reason- 
able value for the pore diameter equal to 0.108 in. 
(0.3 cm)* were selected. Although it is known 
that the emissivity of a white oxide increases with 
decreasing temperature, in the calculations of (k,) 
presented here, the emissivity was assumed to remain 
invariant with temperature. 

In order to emphasize the radiative character of 
heat transfer in the porous molding sand under in- 
vestigation at temperatures exceeding about 1500 F 
(815C), values of k, obtained from Fig. 5 were sub- 
stracted from the corresponding experimental values 
of the apparent thermal conductivity (Fig. 4) cor- 
rected to zero porosity. Thus, 

k 


le ae ee es | ae -* 
ak = 7p ey — Ke = (ke + ke) (Fp) keer — ke 


=k. + (5) kere (13) 


Because both k, and k,.», should vary as T*, Ak, which 
is a function of these parameters, is expected to 
exhibit a T* behavior. However, a plot of Ak versus 
T® (Fig. 6) fails to reveal such behavior above 1605 F 
(900 C), the data showing a marked departure from 
the expected linear relationship. This deviation of 
Ak from a T® law, and the obvious discrepancies be- 
tween the calculated and observed values of k,,,, as a 
function of temperature (Fig. 4), appears to stem from 
the same cause, viz, that the sum (a + 2s), appearing 
in the denominator of Hamaker’s expression for k, 
[equation (9)], must depend upon the wavelength of 
the radiant energy and hence upon the temperature. 


*Kingery!7 reported an appreciable radiation effect for pores 
of 0.3 cm diameter, whereas for pores of 0.01 cm diameter the 
effect was slight. 
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This is entirely reasonable because it is well known 
that, as the temperature falls, the radiant energy shifts 
to longer wavelengths where the absorption is greater. 
Thus, k, should decrease even more rapidly than a 
T* law permits and, as Hamaker!4 has suggested, 
might be given by 

00 


k= _2ba_ 
ar + 2sr 
Oo 
where b = 4¢(T)®. 

A is the wavelength of the radiant energy and 
the integration extends over all values of 
wavelength. 

In the absence of a sound theoretical basis, the 
sum (a+ 2s) was assumed to behave exponentially 
with temperature so that 


(a + 2s) = aexp—BT (15) 


where T is the absolute temperature. 
a and @ are constants which were evaluated as 
3780 and 2.14 X 10°’, respectively, by as- 
suming (a + 2s) to be 254 in and 25.4 in" 
at 740 F and 1840 F, respectively. 

To test the reasonableness of equation (15), substi- 
tution was made for k,, [in terms of k,, k, and k, 
(equation (9)] into equation (13) so that equation (13) 
is a quadratic expression in k,. This equation for k, 
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Fig. 6 — Effective radiant heat conductivity of sand 
A as a function of the cube of the absolute temperature. 
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Fig. 7— Temperature dependence of radiant 
heat “conductivity” through solid phase in 
sand A. 
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was solved using experimental values of Ak, k, and P 
and values of (k,) computed from equation (10) and 
the aforementioned values of the emissivity and pore 
diameter. The resulting k, values were plotted in Fig. 
7 against T* exp BT as dictated by Hamaker’s ex- 
pression for k, [equation (9)]. The linearity of this 
plot may be fortuitous, but provides certain justifica- 
tion for the use of the relation in equation (15), at 
least in the present case. 

In the light of the nonlinearity of the plot of Ak 
versus T* (Fig. 6) above 1650F, and the foregoing 
discussion of k,, it is necessary to modify equation 
(11) for the temperature-dependence of k,,,. Accord- 
ingly, the temperature-behavior of k,,, is now given 
by 


hase =} A+D+B'T*exppT+e (1—P)+(C’T?+F)P 


(T 
(16) 


where A, B’ and C’ are the slopes of the linear plots 
showing temperature-dependence of k,, k, 
kere (Figs. 5, 7 and 8, respectively). 
D, E and F are the corresponding intercept 
values. 
It should be observed that the minimum point in the 
k,pp VS. temperature (Fig. 4) could be determined from 
equation (16) by differentiating it with respect to T, 
equating dk,,,/dT to zero and solving the resulting 
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Fig. 8 — Effective thermal conductivity of pore-con- 
taining regions in sand A as a function of the cube of 
the absolute temperature. 
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expression for T. Moreover, it is noteworthy that the 
integrand of equation (4) will now be given by the 
right side of equation (16) so that (k,,,) for the tem- 
perature interval (T,—T,) becomes 
_A(I1—P), T, , B(I-P) 
(Kapp) ie T, ap T, 5 il 3 T, ae T, 
T{-T XT; *) GT,-T,) 6 4 

B B° p° B* 


exp 8(T, —T,) 





PC 
ee Cie 4 7 
Ty TT) (17) 
At low temperatures where radiative-heat transfer is 
negligible and pure lattice conductivity predominates, 
equation (17) reduces to 
T, 


A(1—P) 
(Kapp) = TT. In T. 
Substitution of this value for (k,,,) into equation (3) 


and arrangement of terms yields 


: qi 
T,  22A(I—P) 


In 2 (18) 
rT; 


In 
The validity of the relation given in equation (18) 
was checked by plotting some low-temperature con- 
ductivity data for synthetic sand B in the form of 
log T vs. log r (Fig. 9). The linearity of the resulting 
plots supports the use of equation (18) for the low- 
temperature conductivity measurements of the present 
investigation. 

Employing equation (16) (with the appropriate 
empirical values of slopes and intercepts) to calculate 
the temperature-dependence of the apparent thermal 
conductivity, all essential features of the experimental 
curve were preserved (Fig. 4). Whereas equation (16) 
is strictly applicable over the entire range of tempera- 
ture only if the volume fraction of pores remains 
constant, it is possible to extend the present ideas to 
include a variation in the porosity of the sand due to 
sintering occurring during heating provided that 
the mechanism of sintering is known. 

Although only scanty information exists in the lit- 
erature concerning sintering processes in foundry 
sands, it is likely that, at elevated temperatures, sinter- 
ing of silica grains occurs in the presence of a liquid 
phase in clay-bearing sands.18 Furthermore, the pres- 





Fig. 9—— Temperature (logarithmic scale) versus 
radial distance from heater (logarithmic scale). 
This plot checks the validity of equation (18) in 
the text. 


ent model, accounting for heat transfer through mold- 
ing sands, ignores certain factors such as the influence 
of compacting pressure and moisture and oversimp- 
lifies others like the temperature-dependence of the 
emissivity, the distribution of pore sizes and the exist- 
ence of non-ideal pore shapes. 


CONCLUSIONS 


Rationalization of the temperature-dependence of 
the apparent thermal conductivity of a molding sand 
containing small isometric pores may be based on 
radiative-heat transfer across pores and grains as well 
as on pure lattice conductivity through the solid. At 
low temperatures (below about 1100 F) only lattice 
conductivity is important, whereas at temperatures in 
excess of 1500 F radiative-heat flow contributes signi- 
ficantly to the total heat transferred through the 
molding sand. 

Employing a general model for a porous semi- 
transparent insulating material, calculated values of 
the apparent thermal conductivity of a synthetic silica 
molding sand are presented which agree favorably 
with direct experimental observations. Any discrepan- 
cies between theory and experiment can be essentially 
removed by accounting for the fact that radiative-heat 
transfer across grains will diminish with temperature 
more rapidly than a cube law permits. This is due to 
a progressive shift with decreasing temperature of the 
radiant energy to longer wavelengths where absorp- 
tion is greater. 
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SURFACE DEFECTS ON 
SHELL MOLDED CASTINGS 


by J. A. Behring and R. W. Heine 


ABSTRACT 


Types of surface defects on steel castings made in 
shell molds were studied in order to isolate and define 
the defect which is peculiar to shell molds. The defect 
was found to be a surface accumulation of oxides and 
associated gas. Cause of the defect was proven to be the 
oxygen in the phenol formaldehyde shell resin. Cures 
are suggested. 


INTRODUCTION 


Several types of surface defects may be encountered 
when steel castings are made in shell molds. A par- 
ticular surface defect called the “shell mold” defect 
appears in varying degrees in carbon and alloy steels. 
This paper presents an analysis of the causes of these 
defects and suggests some remedies. 

The defects to be discussed manifest themselves at 
the surface of the casting. If more than one type of 
surface defect is present, it is important to be able to 
distinguish between them. Surface defects other than 
the shell mold defect will therefore be discussed first, 
then the shell mold defect will be treated as the 
distinct problem it is. While this paper refers mainly 
to steel castings, those principles which are generally 
applicable will be related to casting other metals in 
shell molds. 


ORANGE PEEL DEFECT 


Figure | shows a rough steel casting surface charac- 
teristic of the orange peel defect. There are places 
on the casting surface where a thin layer of the skin 
appears to have been removed or displaced. The 
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(Abstract in part from an MS. degree thesis by J. A. Behring.) 


Fig. 1— Cope side of rack casting showing typical 
orange peel defect. Surface roughness and depressed 
areas characterize the defect. 
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cause of this defect is expansion of the shell. When 
the metal is poured, expansion and warping of the 
shell occurs. Frequently, curvature occurs at the part- 
ing from this expansion and causes the shell to lift 
away from the metal. Lifting of the shell away from 
the partially solidified metal surface causes the orange 
peel surface defect, much as the roughness observed 
when a trowel is lifted vertically away from fluid 
concrete. If, however, the metal is still fluid and 
enough metallostatic pressure is available, the metal 
will move with the expanding sand surface and no 
orange peel or rough surface develops. For example, 
a surface displaying orange peel when poured hori- 
zontally will frequently show no orange peel when 
poured vertically so that the liquid metal can move 
with the expanding shell surface. 

Remedies for the defect consist of reducing or pre- 
venting warpage of the shell. Improved gluing to- 
gether of the shell halves is helpful. Backing the shell 
with shot to mechanically hold the shell in place is 
also helpful. Occasionally the use of a fine particulate 
additive in the sand will sufficiently alter shell ex- 
pansion to minimize the problem. 

Another lesser cause of orange peel can arise when 
gates and feeders freeze off before the casting is fed. 
Feeding action then sucks the metal surface away from 
the sand and causes the orange peel effect. 

By either mechanism described above, the orange 
peel roughening is due to separation of the mold 
cavity surface and the metal surface while it is only 
partially solid. Since this is a mechanical movement 
problem, the defect would be expected to occur when 
casting metals other than steel in shell molds, The 
orange peel defect is also observed on shell molded 
aluminum castings to confirm this point. 


SURFACE SHRINKAGE 


Internal shrinkage comes to the surface readily 
when steel is cast in shell molds. Figures 2a and 2b 
show an example of surface shrinkage at the base of 
the teeth of a rack casting. Such surface shrinkage 
occurs at locations where an internal shrinkage cavity 
would develop if the casting were made in green sand. 
In Fig. 2, the rack tooth forms a T-section. If the 
T-section is not fed, internal shrinkage would be 
expected at the hot spot if the casting were made in 
green sand. However, when made in a shell mold 
the shrinkage extends to the surface. 

This occurs because of the low chilling power of 
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Fig. 2— A (top) — Drag side of rack casting showing 
shrinkage at the base of the teeth. The orange peel 
defect can also be observed. B (bottom) — Close-up of 
surface shrinkage at base of teeth in rack casting in A. 


the mold material and the consequent absence of 
surface to center temperature gradients which will 
fully solidify the surface while the interior is still 
liquid. Such surface shrinkage is dendritic in nature, 
and is usually accompanied by some degree of shrink- 
age cavity in the interior. Obviously, this type of 
defect is affected greatly by casting geometry, metal 
freezing mechanism, the extent of feeding applied 
and chilling power of the mold. Corrective measures 
consist either of completely feeding the section or of 
chilling the surface to make it completely solid, as 
may be done through the use of zircon sand. 

Surface shrinkage may, of course, occur on the 
same casting showing orange peel defect, as pointed 
out in Fig. 2. It may also occur in other alloys such as 
aluminum alloys, and is manifested in a way charac- 
teristic of the freezing mechanism of the alloy. 


METAL PENETRATION 


Metal penetration is illustrated in Fig. 3. This is 
a surface defect which occurs occasionally on a given 
casting. As shown in Fig. 3, the defect is localized. 
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The penetration is permitted by a defective shell 
mold cavity surface. In some cases, some of the mold 
cavity surface sand grains stick to the pattern when 
the pattern is withdrawn. This leaves a rough open 
surface which is easily penetrated by the liquid metal. 
In other cases, the shell sand does not flow readily 
over the pattern. This can be caused by bridging of 
sand before the pattern is completely covered. Then 
a surface layer of sand is formed with a void layer 
in back of it. In any event, a low density mold surface 
results and is easily penetrated by the metal. 

Corrective measures for this problem consist largely 
of proper use of parting materials, and in the con- 
trol of the molding mixtures and technique. For 
example, if the shell mixture begins to rise in tem- 
perature due to repetitive use, it can become less 
flowable and ultimately tacky. This situation is ag- 
gravated by resin and sand segregation. In this con- 
dition, the sand is prone to bridge and yield low sand 
density at the pattern surface. 


Metal penetration is again a surface defect which 
can occur simultaneously with the others already dis- 
cussed. Before the defect becomes as serious as shown 
in Fig. 3 minor or isolated surface penetration can 
occur, which adds to the confusion of analysis when 
other surface problems are present. 


CARBURIZED SURFACE 


Carburization of the surface of steel castings made 
in shell molds has been reported a number of times 
so that no example will be shown here. The car- 
burized skin is nonuniform in thickness, being absent 
in some areas and quite thick in other areas. Car- 
burization is attributed to the resin in the shell mold- 
ing sand. The resin is said to produce a reducing 
atmosphere which causes the carburization. Actually, 
carburization is the result of resin decomposition and 
the deposition of a carbon or graphite film on the 
sand grains and on the molten steel surface as the 
mold is filled. 


The carbon film lodges against the mold cavity 
surfaces and is there available for carburization. In 
extreme cases, the carbon film can build up to a thick- 


Fig. 3 — Crankshaft casting showing metal penetration 
on one end. 
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Fig. 4 — A (top) — Portion of crankshaft made in mold 
bonded with 6 per cent resin. The casting on the left 
shows the surface before cleaning. Tiny slag beads may 
be seen attached to the casting surface. Casting on the 
right has been sand blasted and shows pitting of the 
surface characteristic of the defect. B (bottom) —A 
shell molded steel casting showing the “shell mold” 
defect. The pitted surface is again evident. Not ap- 
parent is the fact that surface shrinkage is present at 
the L-section. Thus, both surface shrinkage and the 
shell mold defect contribute to the serious surface 
pitting shown. 
MOLD 
Bead of slag or sand 
enveloped in slag 


esee 


a 


Spongy Inclusions Gas Pit 
Metal 
(see Fig. 10d) 


METAL 
Fig. 5 — Schematic diagram showing nonmetallic in- 
clusions or oxides and associated gas pits that produce 
the surface roughness shown in Fig. 4. 
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ness which will cause wrinkling of the casting surface. 
This occurs especially when fluid flow currents cause 
piling up of the film at points within the mold. The 
wrinkled surface is called “pruning.” The carbon film 
can be readily observed by looking down into open- 
ings in the cope, such as risers, while the casting is 
being poured. It is important to recognize that car- 
burization in shell mold is caused by the carbon film 
rather than by a reducing atmosphere, since the actual 
atmosphere within a shell mold is quite oxidizing, as 
will be shown later. 


The carbon film can be observed most easily on the 
surface of aluminum alloy castings. Discolored black 
or brown ripples on the normal silvery surface show 
the points of carbon film accumulation. 


“SHELL MOLD” DEFECT 


The defects mentioned earlier are not unique to 
shell mold castings. They can be observed in vary- 
ing degree on steel castings produced by other mold- 
ing processes. The defect to be discussed at this point 
is a problem which occurs especially in shell molded 
castings because of the phenolic resin binder used in 
this process. 

Figures 4a and 4b show the shell mold defect. 
Figure 4a shows the pitted surface which is charac- 
teristic of the problem, while Fig. 4b shows the same 
defect combined with surface shrinkage in the L-sec- 
tion of the casting. Other investigators have demon- 
strated the variety of factors involved in the severity 
and extent of this defect.1-5 The defect is also called 
the “gas-pit” defect. 

Metallographic study of steel castings having the 
defect showed that the defect is manifested as a com- 
bination of pits in the surface and associated non- 
metallic inclusions. The surface roughness that results, 
as shown in Fig. 4, is ascribed then to the presence of 
nonmetallic inclusions and associated gas pits. Various 
distributions of inclusions and associated gas pockets 
are shown in Fig. 5. Sometimes the nonmetallic sub- 
stance appears as a slag-like bead that may be seen 
adhering to the casting when it is shaken out and 
before it is blasted. Careful examination of Fig. 4a 
will reveal such slag beads. 


Under these circumstances a gas pit lies under the 
bead, as shown in Fig. 5. Sometimes the nonmetallic 
material lies in the surface of the steel, as shown at 
the center in Fig. 5. Then, it may be dislodged dur- 
ing blasting of the casting. At other times, the in- 
clusions are surrounded by spongy metal, as shown 
schematically in Fig. 5 and actually in Figs. 10d and 
10e. In addition, a substantial amount of the non- 
metallic inclusions will occur at varying distance be- 
low the surface. Cause of the defect was found to be 
reaction of the oxygen in the resin with the molten 
steel to form the nonmetallic inclusions, largely 
oxides, and also the gas forming reactions of oxygen 
and hydrogen normally connected with pinholing. 

Factors that influence the extent of the defect are 
composition of the mold, type of metal, solidification 
time, venting of gases, pouring rate and pouring 
temperature. Some of these are discussed later. 





Fig. 6 — Shell mold pattern used to make experimental 
castings. 


TABLE 1— DRY SAND MOLDS WITH VARYING 
RESIN PERCENTAGE AND TYPE 





Resin, % 





Phe- 
nolic W. Dex- 
Res-_ As- Bent, trin, Water, 
in phalt Pitch % % % Sand 





68 AFS 
Silica 
68 AFS 
Silica 
4.0 i ; 68 AFS 
Silica 

4.0 F A 68 AFS 
Silica 

4.0 c . 68 AFS 
Silica 

4.0 ; a 68 AFS 
Silica 

4.0 j J 68 AFS 
Silica 


0 0 0 4.0 1.0 3.7 


l 0 0 4.0 1.0 3.9 





EXPERIMENTAL PROCEDURE 


The pattern shown in Fig. 6 was used to prepare 
molds for this study. A typical casting is shown in 
Fig. 7. The pattern was obtained from a commercial 
foundry, and was known to produce castings showing 
the shell mold defect. Shell molds were made from 
the pattern by conventional methods using dry mix- 
tures of sand and resin. The pattern was heated to 
450 F, the shell-mixture dumped on the pattern for 
a dwell time of 1 min, the excess was dumped off, and 
the shell cured for 4 min in the oven at 450 F. After 
stripping and cooling, the shell halves were joined 
with a cold-set paste. 

A dry powder commercial shell resin of the phenol- 
formaldehyde type was used. In addition to shell 
molds, dry sand molds were made from the same 
pattern where this was necessary. The molds were 
poured in a commercial steel foundry from direct 
arc melted steel having an analysis of 0.22 per cent C, 
0.70 per cent Mn and 0.45 per cent Si. Two and one- 
half lb of aluminum per ton were used to kill the 
steel in the ladle. In addition to the above metal, 
commercial castings ranging from the low carbon 
“dynamo” steel, to 0.45 per cent C steel, low alloy 
steel, and highly alloyed steels were studied in several 


Fig. 7 — Typical 
casting produced 
for this study. 


foundries for the defect. Pouring temperature for the 
experimental castings was 2950 F as determined by 
immersion thermocouple. 


Resin Effect 

The effect of resin percentage in a sand mixture 
was studied with the series of dry sand molds listed 
in Table 1. Results obtained with dry sand molds 
were later confirmed with shell molds. Dry sand molds 
were used as a means of obtaining molds with ade- 
quate strength at as low as | per cent phenolic resin. 
In other words, the clay bond was used to obtain 
strength, and the resin percentage was varied for 
study. Mixture No. 0 in Table | is a comparison 
blank containing no resin. The effect of resin con- 
tent on roughness of the casting surface on the spindle 
end of the casting is shown in Fig. 8. 

The 1 per cent resin dry sand mold produced a 
surface finish like that of the mold containing no 
resin. The casting made in a 6 per cent resin mold 
shows roughening and pitting over the entire surface 
(Fig. 8). The roughness and pitting on the spindle 
end is not as serious as that shown in Fig. 4a, which 
is the other end of the same casting shown in Fig. 8. 
The roughening in both ends are but degrees of the 
same defect due to thermal gradients. 

A better picture of the extent of surface reaction 
and roughening was obtained by removing a 2 in. long 
piece from the spindle and grinding a 0.015 in. flat 
on the cope surface. Metallographic preparation and 
examination revealed surface roughening, as shown 
in Figs. 9a to 9d. The surface roughening was found 
to increase with increasing resin content, especially 
beyond 3 per cent. Other investigators, have shown 
that increasing resin content increases the extent of 
the gas pit defect.? 

Nonmetallic Inclusions. In addition to surface 
roughening, a marked increase in the number of 
nonmetallic inclusions at or just below the surface 
was found to occur with increasing resin percentage, 
as shown in Figs. 10a - 10e. The inclusions present in 
the zero per cent resin mold were low in number, and 
were those normally expected in well deoxidized clean 
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Fig. 9a — Edge be- 
tween 0.015 in. flat 
and curved surface 
of spindle of the 
casting and zero 
per cent resin dry 
sand mold. 13 X. 


Fig. 9c — Same as 
9a, but cast in 3 
per cent resin dry 
sand mold. 13 X. 
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Fig. 8 — A comparison of cope spindle surface 
finish of casting made in 1 per cent resin dry 
sand mold (top) and 6 per cent resin dry sand 


mold (bottom). 


Fig. 9b — Same as 
9a, but cast in 1 
per cent resin dry 
sand mold. 13 X. 


Fig. 9d — Same as 
9a, but cast in 6 
per cent resin dry 
sand mold. Note 
extreme roughness 
of edge. 13 X. 





Fig. 10— A (upper left) — Inclusions 
and gas pits present on 0.015 in. flat 
ground on the spindle of the casting. 
Zero per cent resin dry sand mold. 50 X. 
B (above) — Same as 10a, but cast in 3 
per cent resin dry sand mold. 50 X. 
C (upper right) — Same as 10a, but cast 
in 6 per cent resin dry sand mold. 50 X. 
D (left) — Same as 10c, but at 500 X. 
Note porous metal adjacent to inclusion. 
E (right) — Another example of inclu- 


sions and associated gas pits. 500 X. 


metal, mainly manganese sulfide and some alumina, 
type 3 inclusion. As resin content increased there was 
a marked increase in number and size of inclusions 
(Figs. 10b to 10d), and they were of the kind expected 
from oxidation of the metal, corundum, mullite and 
silicates. 

Porous metal was frequently noted adjacent to the 
inclusions as seen in Figs. 10d and 10e. Thus, the 
resin is shown to be highly oxidizing to the metal in 
that the products of oxidation, the inclusions, are 
shown to increase with increasing resin content, 
especially above the 3 per cent resin level in the case 
of this casting. This is contrary to what most in- 
vestigators have stated regarding the resin. Past 
workers have stated that gasification of the resin pro- 
duces a reducing atmosphere in the mold. This is 
not true as the relation of resin content and oxida- 
tion products confirms. 

Oxygen Content. Phenolic resins used for the shell 
process commonly contain about a | to | molecu- 
lar ratio of phenol (CgH;OH) and formaldehyde 
(CH,O). By calculation, the cured shell will contain 
approximately 0.70 to 0.80 per cent O, by weight if 
6 per cent resin is used in the mixture. This oxygen 


is freed when the resin dissociates at high temperature 
and is available for oxidation of the steel. It could 
combine with hydrogen in the resin to form water 
vapor. If it did, calculations show that about 0.865 
per cent H,O would be formed. Pieces of resin 
bonded shell were chemically analyzed for the for- 
mation of water vapor by resin decomposition at 
900, 1200, 1500 and 1800 F.7 

At 6 per cent resin in the sand, 0.84 per cent water 
was formed by resin dissociation at all of these tem- 
peratures. This agrees well with the calculated value. 
Thus, it is shown that resin dissociation caused by the 
hot metal provides a ready source of oxygen which 
can oxidize the steel or form water vapor. Un- 
doubtedly, it does both. The oxygen in the resin 
might also combine with carbon in the resin. How- 
ever, dissociation of phenolic resin carried out in a 
nitrogen atmosphere at the temperatures mentioned 
above produced water vapor and a carbon residue in 
the sand. 

Increasing oxidizing potential with increasing resin 
content readily explains the large increase in inclu- 
sions reported in Figs. 10a through 10d. Porosity as- 
sociated with the inclusion would be expected con- 
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TABLE 2— SHELL MOLD MIXTURES FOR TESTING 
REFRACTORY EFFECT 





AFS Fine- 
ness No. 


Phenolic 


Mixture 
Y Resin Percentage 


No. Shell Aggregate 





Zircon Sand 6.0 
Silica Sand 6.0 
Magnesia 6.0 
Silica Sand Facing 6.0 
[ron Grit Back-up 6.0 


* This shell mold was made by putting a 14” coating of silica 
shell sand next to the pattern and backing it up with an iron 
grit resin bonded mixture. 





Fig. 11— Comparison of surface of spindle end of cast- 
ing poured in zircon sand, silica sand facing with iron 
grit back up and silica sand shell molds (left to right). 
The orange peel defect on the casting on the left 
should not be confused with the shell mold defect. 


sidering the hydrogen present and the effect of water 
vapor. 

To demonstrate that oxygen in the resin is the 
prime offender, additional dry sand molds were made 
using 3 per cent of a resin containing carbon and 
hydrogen but little oxygen. These are molds 7 and 
8 in Table 1, containing asphalt and pitch. Castings 
made in these molds showed no shell mold defect, 
and were identical in number of inclusions to those 
made in the zero per cent resin dry sand molds. Thus, 
the role of oxygen freed by phenolic resin dissociation 
in causing the formation of nonmetallic inclusions 
and associated porosity and gas pits is confirmed. 


Shell Refractory Effect 


The effect of the shell refractory, whether silica, 
zircon, magnesite, or other, was also studied. For this 
purpose shell molds were made containing a fixed per- 
centage of resin (6 per cent) and utilizing the refrac- 
tory aggregates listed in Table 2. The same test cast- 
ing and metal were used. The zircon and magnesia 
shells were expected to exert a chilling effect on the 
metal during solidification. It was hoped that this 
could be simulated with a thin silica shell of 4%4.-in. 
thickness backed up with iron grit. Surfaces of the 
spindle ends of the castings are shown in Fig. 11. 

Surfaces of castings made in zircon sand and silica 
sand with iron grit back-up are of a similar quality 
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level, if the orange peel defect on the casting made 
in zircon sand in Fig. 11 is discounted. However, the 
casting made in a normal silica sand shell presents 
a rough, pitted surface characteristic of the shell mold 
defect (Fig. 11). Edge roughness is compared in Figs. 
12a to 12d. The silica sand shell: produced extreme 
roughening of the casting surface (Fig. 12a). The zir- 
con shell mold permitted much less roughening of the 
casting surface (Fig. 12b) as did the magnesia shell 
mold (Fig. 12c). 


This improvement is due to the ability of zircon 
and magnesia to chill the solidifying metal so that 
the time available for reaction is reduced. This is 
proved by the fact that confining the silica shell to 
a thin layer, and backing it up with iron grit to obtain 
chilling power, permits the casting to be made with 
as smooth a surface in silica as obtained from the 
zircon and magnesia shells (Fig. 12d). 

With respect to inclusions, all the castings made in 
the silica, zircon and magnesia shell molds showed 
inclusions of the same type as reported in Figs. 10a to 
10e. They were somewhat fewer in the castings made 
in zircon and magnesia, but they still were abundantly 
present. This is to be expected since they are caused 
by the resin and not the refractory. 


The effect of the aggregate on casting surface and 
the extent of the shell mold defect, then, is related to 
its ability to chill the skin of the solidifying casting. 
Obviously, the size of the casting itself will influence 
this effect of the aggregate. 


Pouring Temperature Effect 


Pouring temperature influences the extent of the 
shell mold defect. Figure 13 shows an example of an 
effect of pouring temperature. In this case, the cast- 
ing poured at 3000 F shows a much better surface 
than the one poured at 2900 F. The effect of pouring 
temperature depends on casting size and the relative 
timing of skin solidification and gas pit formation. 
High pouring temperature permits surface sponginess 
or gas-pit formation to occur at a time when the cast- 
ing skin is still fluid. The surface may then heal and 
appear normally smooth although the nonmetallic 
inclusions formed from the reaction with resin are 
still present on metallographic examination. 

On the other hand, a lower pouring temperature 
may permit the gas forming reactions to occur at a 
time when the skin is solidifying, and thus traps the 
gas pits as they form producing a rough surface. 

Solidification mechanism also effects the extent of 
the shell mold defect in a manner similar to that of 
pouring temperature. 


Metal Type Effect 


All steel compositions are susceptible in varying 
degree to the shell mold defect. However, a composi- 
tion which is easily oxidized, such as dynamo steel, 
low in carbon, silicon and manganese, results in much 
greater visible surface roughening from gas pits. An 
alloy which is more resistant to oxidization may show 
few gas pits, but instead may show only slight surface 
roughening together with numerous nonmetallic in- 
clusions at the surface. 





Fig. 12a (left) — Casting edge on cast- 
ing poured in 6 per cent resin-silica sand 
shell mold. 13 X. 


Fig. 12b (right) — Casting edge on cast- 
ing poured in 6 per cent resin-zircon 
sand shell mold. 13 X. 


Fig. 12c (left) — Casting edge on cast- 
ing poured in 6 per cent resin-magnesia 
shell mold. 13 X. 


Fig. 12d (right) — Casting edge on cast- 
ing poured in a %p-in. thick 6 per cent 
resin silica sand shell mold backed up 
with iron grit containing 6 per cent 
resin. 13 X. 


REMEDIES 


One method of minimizing the surface roughness 
and pitting caused by the resin is to reduce the per- 
centage used to a minimum, especially below 3 per 
cent. To illustrate, consider the experience of a com- 
mercial foundry producing highly alloyed steel cast- 
ings in zircon shell molds. Shell molds were made with 
1.5, 2.0, 2.5 and 3.25 per cent resin. The castings were 
poured of vacuum degassed steel having a co: 1position 
of 0.17% C, 0.092% No, 15.35% Cr, 2.31% Ni, 4.20% 
Mo, 0.30% V, 0.39% Mn, 0.61% Si, 0.013% S and 
0.020% P at a temperature of 2900 F. The cast sur- 
faces are shown in Figs. 14a through 14d. 
Note the progressive roughening of the surface with 
increasing resin content (the entire casting is not 
shown in Fig. 14 to prevent identification of the cast- 
ing). The lower percentages of resin produce ac- 
ceptable castings providing, of course, the pattern Fig. 13 — Casting at the left was poured at 3000 F; 
shape is such that the mold can be made. Proper casting at the right was poured at 2900 F. The drag side 


i ' 4 . . of the casting at the left is shown, but the cope is 
curing of the shell to remove volatile constituents is equally smooth. Note rough surface of casting poured at 


also important.® the lower temperature. 
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Fig. 14a — Cast surface, 1.5 per cent resin-zircon sand 
shell mold. 


Fig. 14c — Cast surface, 2.05 per cent resin-zircon sand 
shell mold. 


Another improvement can be made by sealing the 
casting surface. A zirconite mold wash (containing no 
carbonaceous material) is effective. This reduces the 
amount of gas which enters the mold cavity. Decrease 
in the extent of carburized surface is also noted from 
both decreased resin percentage and the sealing. A 
more positive approach to the problem is the use of 
resins containing reduced percentages of oxygen. 
Resin manufacturers can make a distinct contribution 
here. 


SUMMARY 


Surface defects which may appear on shell molded 
steel castings have been classified as orange peel, sur- 
face shrinkage, metal penetration, carburized skin and 
the shell mold defect (also called gas-pit defect). The 
shell mold defect was shown to consist of nonmetallic 
inclusions and associated sponginess or gas pits. Cause 
of the defect was proved to be resin dissociation re- 
sulting in the freeing of oxygen for reaction to form 
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Fig. 14b— Cast surface, 2.0 per cent resin-zircon sand 
shell mold. 


Fig. 14d — Cast surface, 3.25 per cent resin-zircon sand 
shell mold. 


the inclusions and associated gas pits. Remedies for 
the surface problems have been suggested. 
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ABSTRACT 


The effects of nickel, manganese, section size and 
deoxidation practice upon cast 0.30 per cent carbon 
steel were investigated. Nickel was found to be essen- 
tial in raising low temperature toughness. Its effective- 
ness was found to be dependent on the particular man- 
ganese content. Optimum tensile and low temperature 
impact properties were obtained with a 1.50 per cent 
nickel, 1.60 per cent manganese steel. Silicon-man- 
ganese-aluminum deoxidation was found to be superior 
to silicon-manganese deoxidation. Lower impact transi- 
tion temperatures were obtained as section size de- 
creased. 


INTRODUCTION 


Many steel castings are used at strength levels of 
90,000 psi under conditions of dynamic loading. Steels 
made to meet the American Association of Railroads 
Grade “C” specification are typical of this type of 
material. These castings are frequently subjected to 
impact at low temperatures during the winter. Hence, 
their impact resistance is of great importance. 

Nickel’s effectiveness in increasing the toughness of 
low-carbon cast steels at low temperatures is well 
established. Manganese in steels of moderate strength 
also is beneficial.2 Several investigators have reported 
impact data on medium-carbon, medium-manganese 
cast steels containing nickel.3.4.5.6 However, a clear 
picture of the joint effects of nickel and manganese on 
steels of this type, in the normalized and tempered 
condition, had not been determined. 

The major objective of this investigation was to 
determine the impact characteristics of medium-car- 
bon steels containing nickel and manganese in varying 
amounts up to 1.5 per cent. The tensile properties of 
some of these steels also were determined. Brief in- 
vestigations of aluminum deoxidation and casting 
size effects on the impact characteristics concluded 
the work. 


PROCEDURE 


The scope of the investigation included the pro- 
duction of 21 laboratory induction heats. These were 
produced either as 30 lb or thrice split 100 Ib melts. 
The manganese content varied between 0.5 and 1.5 
per cent, while the carbon content was maintained 
at 0.30 per cent. Nickel varied from zero to 1.5 per 
cent. Heats | through 14 were deoxidized with sili- 
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con and manganese. Heats 15 through 20 were de- 
oxidized with silicon, manganese and aluminum. The 
aluminum was added in the amount of 2 Ib/ton. 

Keel blocks, shown in Fig. 1, weighing 50 Ib and 15 
Ib were poured at 2950 F. Oil-free dry sand molds 
were used. After the heads were removed the castings 
were given the following heat treatment: 


1800 F — 1 Hr — Air Cool 
1500 F — 1 Hr — Air Cool 
1200 F — 2 Hr — Air Cool 


The material was machined into Charpy V-notch im- 
pact specimens and, in some instances, tensile bars. 
The impact specimens were tested at room tempera- 
ture, 0 F, —25 F, —50 F and —75 F. The low tempera- 
tures were obtained by use of an alcohol and dry ice 
bath. Chemical compositions, impact-data, tensile and 








Fig. 1 — Castings used in investigation. 


February 1960 





68 


TABLE 1— CHEMICAL COMPOSITIONS, CHARPY V-NOTCH IMPACT STRENGTH AND TENSILE PROPERTIES 





Transition 
Temp. 
cC,% Ni,% Mn, % Si,% 


15 Ft-Lb, F . 


0.2%, Offset 
Yield Tensile 
Strength Strength 


Elong., % R.A., % 





0.30 0.52 0.52 0.50 +36 
0.30 0.98 0.49 0.50 +2 
0.30 1.39 0.48 0.50 —46 
0.30 0.53 1.02 0.56 + 3 
0.30 0.97 1.00 0.56 — 1 
0.30 1.48 0.91 0.56 —80 
0.32 0 1.26 0.78 + 3 


0.33 0.53 0.97 0.62 + § 
0.35 1.05 1.02 0.67 - } 
0.33 1.51 0.87 0.56 —30 
0.32 0 1.72 0.71 +11 
0.32 0.55 1.50 0.56 —50 
0.33 1.02 1.73 0.75 —63 
0.34 1.54 1.60 0.64 below —85 


0.32 0.40 1.23 0.53 + 4 
0.32 0.40 1.23 0.53 —% 
0.31 0.80 1.24 0.64 —13 
0.31 0.80 1.24 0.64 —38 
0.31 1.20 1.31 0.62 — 36 
0.31 1.20 1.31 0.62 —538 
0.34 0.52 1.27 0.51 —% 


*Cast as 3x 3x7 in. sections. 


47,100 76,000 31.0 44.3 
48,800 76,500 33.8 59.3 
50,500 78,750 32.8 55.5 
51,800 85,500 31.3 58.8 
51,800 86,600 $2.3 61.8 
51,500 86,200 30.0 





hardness values of the melts investigated are given 
in Tables 1 and 2. 


RESULTS AND DISCUSSION 
Impact Values 


The combined effects of nickel and manganese on 
the impact transition temperatures of the silicon- 
manganese deoxidized steels are shown in Fig. 2. The 
data indicate that as the nickel content of a steel con- 
taining 0.5 per cent manganese is increased from zero 
per cent to 1.5 per cent, the 15 ft-lb transition tem- 
perature is decreased from above 36 F to —50F. It is 
also seen that additions of manganese in the absence 
of nickel decrease the transition temperature slightly 
and then cause an increase. 

However, nickel additions to steels containing 
1.25-1.50 per cent manganese cause a sharp reduction 
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Fig. 2— Nickel and manganese effect upon impact 
transition temperature of 0.3 per cent carbon steel. 
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in transition temperature. Steels containing more 
than 0.5 per cent nickel at this manganese level ex- 
hibited transition temperatures below —30 F. 

The impact values at room temperature are of 
limited value in predicting behavior at low tempera- 
tures. Steels 3, 6, 20 and 21 exhibit the highest room 
temperature impact resistance with values of over 36 
ft-lb. The transition temperatures of these steels are 
all below —30 F. 

However, the transition temperature of Steel 1 with 
a reasonably high value of 33 ft-lb at room tempera- 
ture is +36 F. Moreover, Steels 12, 13 and 14 exhibit 
transition temperatures in the range of —50 F to be- 
low —85 F, and yet have impact values of only 25 to 
$2 ft-lb at room temperature. 


Tensile Properties 


The joint effects of manganese and nickel on the 
tensile properties of normalized and tempered cast 
steels containing 0.30 per cent carbon are shown in 
Fig. 3.7 One in. square bars of these steels were sub- 
jected to a single normalizing treatment at 1500 to 
1575 F, depending on their respective nickel contents, 
and were tempered at 1200 F. While manganese is 
more effective than nickel in increasing tensile and 
yield strength, it has a much more noticeable adverse 
effect on ductility. 

A steel containing 1.5 per cent manganese and 1.5 
per cent nickel exhibits the following tensile proper- 
ues: 


Tensile Strength, psi 91,000 
Yield Strength, psi 62,000 
Elongation, % 27 
Reduction of Area, % 56 


Steels with somewhat less nickel and more manganese 
have similar properties. The impact transition tem- 
peratures for steels of these compositions are below 
—50 F. 





It will be noted that the tensile values given in 
Table | for some of the steels subjected to impact 
tests, are higher than those shown in Fig. 3. This in- 
crease is attributed to the double normalizing treat- 
ment at 1800 and 1550 F employed for the steels re- 
ported in Table 1. The tempering temperatures were 
the same for both set of steels. Also, the silicon con- 
tents of the present steels are somewhat higher. 


Deoxidation and Section Size 


The addition of 2 lb of aluminum/ton to steels 
previously deoxidized with silicon and manganese de- 
creased the transition temperature. The amount of 
decrease is shown, in Fig. 4, to be a function of the 
nickel content. This beneficial effect of aluminum is 
well known, and is attributed to a refinement of the 
grain size of the aluminum-killed steel. Comparative 
photomicrographs of steels deoxidized with aluminum 
and with silicon and manganese are shown in Figs. 
5 and 6. 


As would be expecte., increases in casting size pro- 
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Fig. 3 — Combined effect of nickel and manganese on 
the mechanical properties of 0.30 per cent carbon cast 
steel. 
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Fig. 4 — Deoxidation practice and nickel content ef- 


fect upon impact strength of 0.3 per cent carbon, 1.25 
per cent manganese steel in 1 x 1 x 7 in. sections. 
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Fig. 5 — Microstructure of steel no. 16, Si-Mn-Al de- 
oxidized 0.40 per cent nickel, 1.23 per cent manganese. 
Bar size 1x 1x7 in. Nital etch. 100 X. 


duced higher transition temperatures. Data compar- 
ing steels, cast in 1x 1x7 in. and 3x 3x7 in. keel 
bars and heat treated as such, are shown in Fig. 7. 
For steels whose nickel contents are below 0.5 per 
cent the impact transition temperature is about 35 F 
higher in the heavier section. However, as the nickel 
content is increased to 1.25 per cent the difference in 
transition temperature becomes only about 15 F. 
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Fig. 7 — Section size and nickel content effect upon 
impact strength of 0.3 per cent carbon, 1.25 per cent 
manganese steel deoxidized with silicon-manganese and 
aluminum. 


Fig. 8 — Microstructure of steel no. 15, Si-Mn-Al de- 
oxidized 0.40 per cent nickel, 1.23 per cent manganese. 
Bar size 3x 3x7 in. Nital etch. 100 X. 
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Fig. 6 — Microstructure of steel no. 8, Si-Mn deoxi- 
dized 0.53 per cent nickel, 0.97 per cent manganese. 
Bar size 1x 1x7 in. Nital etch. 100 X. 


Photomicrographs of representative steels in Figs. 5 
and 8 show the grain size of the heavier section to 
be only slightly larger than that of the lighter one. 


CONCLUSIONS 


. In a normalized and tempered medium carbon 
steel containing 1.50 per cent manganese, additions 
of nickel are necessary to achieve toughness at low 
temperatures. Transition temperatures below —50 F 
were found for steels containing 1.5 per cent nickel 
and manganese. The minimum transition tempera- 
ture obtained with manganese alone was +3 F. 


. Silicon-manganese-aluminum deoxidation provides 
lower impact transition temperatures than silicon- 
manganese deoxidation of normalized and tem- 
pered nickel manganese cast steel. 


. Large castings exhibit lower impact resistance than 
smaller castings of the same material. However, it 
is noted that at higher nickel contents the impact 
properties of the larger section sizes more nearly 
approach those of the smaller. 
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MEASUREMENT VS. CALCULATION 
OF SOLIDIFICATION OF 
METAL IN IRON MOLDS 


ABSTRACT 


Experimental work on pouring of actual production 
rolls of alloy cast iron of three different diameters to 
obtain temperature measurements at various depths in 
rolls during solidification, as well as in iron chiller 
molds, is discussed. The tests were made on double- 
poured iron roll castings, and several methods of calcu- 
lation were tried before a new method was developed. 
A practical result of the project was the development 
of a simple means for telling when the second part of 
a pour of a double-poured roll should be started in order 
to produce an alloyed shell of the depth of thickness 
desired. 


INTRODUCTION 

It is a favorite saying of Prof. Willibald Trinks 
that one of the chief things an engineer must be 
able to do, is to draw sufficient conclusions from 
insufficient data. The present case is a prime example 
of this necessity for the reason that high temperatures, 
up to almost 2400 F, make the measurement of tem- 
perature in the solidifying metal extremely difficult. 

In the tests which will be discussed temperatures 
could be measured in the casting at only three depths 
below the surface, and the locations were not exactly 
those desired. Consequently, it became necessary to 
determine the temperatures existing at other depths 
at given times by mathematical analysis and calcula- 
tion from the measured temperatures at the three 
depths. The present article is devoted mainly to de- 
scribing this improved method of calculation. 

The method is quite general and can be applied to 
a wide variety of casting problems. The tests were 
made on double-poured iron roll castings, and the 
method was developed in connection with these tests. 
However, it is applicable with minor modifications 
to the pouring of steel ingots and, with some revi- 
sions, to the casting of iron in sand molds. 


Type of Equations Used 

In the explanation of the method which will be 
given certain mathematical equations must necessarily 
be stated. These may look somewhat involved, but 
they are merely part of the derivation of the method. 
All that anyone need do in order to use the method 
is to find the proper data, put them into the equa- 
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tion or formula and use simple arithmetic to find 
the answer. Nothing of higher mathematics such as 
calculus is involved. 

Double-poured iron rolls are those which are made 
by first pouring a molten, alloyed (chrome-nickel) 
iron into an iron mold or chiller. After a solidified 
skin or shell of white iron has been formed to the 
desired thickness, flush out or dilute the liquid metal 
remaining in the central part of the partially solidified 
roll by an inflow of low alloy iron. By this method 
rolls can be produced having great hardness, com- 
pressive strength and wear resistance in their outer 
part or shell combined with greater toughness in the 
core and necks. 

Obviously, a knowledge of the time required to 
form a given thickness of the chilled iron shell is im- 
portant in this process. It is also important in the 
casting of steel in ingot molds, because if the ingot 
is stripped before the solid shell has become thick 
and strong enough to resist tearing, the defects pro- 
duced by the tearing many carry right through the 
entire rolling process in the rolling mill. Direct meas- 
urement of the shell thickness during casting, how- 
ever, has not been found feasible in either of these 
cases. 


Solidification Temperature Measurement 


The Roll Manufacturers Institute recently spon- 
sored experimental work on the pouring of actual 
production rolls of alloy cast iron of three different 
diameters to obtain temperature measurements at 
various depths in the rolls during solidification, as 
well as in the iron chiller molds. The tests were 
planned and supervised by J. J. Marsalka, then Tech- 
nical Director of R. M. I. An analysis of the test re- 
sults insofar as they concern temperatures in the iron 
chiller molds by the present authors was published 
previously.4 

The temperature measurements were obtained dur- 
ing solidification of three different sizes of actual pro- 
duction rolls of alloy cast iron by thermocouples im- 
bedded at various depths in the mold and roll body. 
The general scheme of pouring is shown in Fig. la. 
The test setup is shown in Fig. lb. The rolls were 
Ni-hard grain-type rolls (3.00/3.60% total carbon, 
4.00/4.759%, Ni, 1.40/3.50% Cr, 1.25% Si, 0.40% P 
max., 0.15% S max., 0.40/0.70% Mn). Roll 1 had a 
diameter of 1215 ¢-in., Roll 2 of 193¢-in. and Roll 3 
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Fig. la — Arrangement for chill-casting rolls showing 
device for producing swirl. (Courtesy of Blaw Knox Co.) 


of 223,-in. In the following, these are sometimes re- 
ferred to as the 12-in., 18-in. and 22-in. rolls, respec- 
tively, because those were approximately the finished 
dimensions to which the rolls were ordered. 


PREVIOUS WORK 


Several experimenters have made “dump” tests 
with unalloyed cast iron and steel in both sand and 
chill molds of various shapes and sizes. In these tests, 


METAL TO BE 
MACHINED - OFF 


CHILLER ee 


the remaining liquid metal is suddenly dumped out 
after various lengths of time after pouring and the 
corresponding thicknesses of solidified shell are 
measured. While the results, especially with cast iron, 
are not as consistent as might be desired, they show a 
relationship of shell thickness to time which can be 
represented by an empirical equation of the Chip- 
man-FonDersmith!® type: 


Thickness d = C, X \/time — C, 


which when plotted, gives a straight line not passing 
through the origin (Fig. 8). 


Thickness vs. Time 


The roll manufacturers have also checked this 
thickness-vs.-time relationship in double-poured rolls 
by measurements on occasional roll castings scrapped 
in the foundry and on worn roll castings which are 
then broken. Since the roll foundries record and retain 
complete data on each roll, correlations can be made 
between 1) shell thickness based on diameter as-cast 
and on measured diameter and remaining shell thick- 
ness of the broken roll and 2) time elapsed from the 
beginning of the first to the beginning of the second 
pour. 

Also, measurements of the white iron shell thick- 
ness in new roll castings are made at the places (such 
as the ends of the roll body adjacent the necks) 
where subsequent machining allows the boundary 
between the white and the gray iron to be seen. 

Studies have been made from time to time for the 
purpose of relating the shell thickness or depth of 
solidification to the progression of temperature 
changes within the casting as measured by immersed 
thermocouples (taking into account also the differ- 
ences in pouring temperature). These have given 
more consistent results than the dump tests, but 
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strange as it may appear, the determining tempera- 
ture is not the “solidus” but the “liquidus” tempera- 
ture. Dunphy and Pellini,! Paschkis? and Fifield and 
Schaum all agree on this. 


PRESENT TESTS 


In the present paper attention is concentrated on 
the thermal, rather than the metallurgical, phenom- 
ena having to do with solidification. From the thermal 
standpoint, the liquidus temperature of ferrous metals 
is that at which the austenite crystallizes out of the 
liquid when the cooling is slow, while the solidus 
temperature is that at which all the rest of the liquid 
solidifies when the cooling is slow. 

According to Fifield and Schaum’ and Tin- 
dula,? Discussion when cast iron has first effectively 
solidified throughout, it still contains from 4% to % 
liquid in the inner parts of the casting entrapped 
within the spaces of the solid. The presence of the 
matrix of solidified austenite which forms at the 
liquidus temperature seems to explain why the latter 
is the determining temperature as regards effective 
thickness of the shell. In the analysis of the present 
tests, therefore, the attainment of the liquidus tem- 
perature at a given depth has been taken to indicate 
the progression of effective solidification to that 
depth. 


CALCULATION METHODS 


Schmidt Method 


With some modification, the Schmidt method as 
applied in the former article+ to iron mold tempera- 
tures could also have been used for calculating the 
temperatures inside the roll. Modification would be 
required because of the evolution of latent heat at 
the solidification zone. However, unless an excessive 
number of small space intervals were used; the time 
intervals would be too long to permit reasonably 
accurate calculation of the rapid advance of the 
solidification zone which occurs in the first short 
times after pouring. The Schmidt method, therefore, 
was not used for the roll. 


Grédber-Neumann Method 


Neumann almost a century ago originated this 
mathematical method for the purpose of calculating 
the rate of penetration of the freezing zone into 
moist earth when the surface of the ground is exposed 
to below freezing temperatures. H. Groéber revived 
and clarified the method.5 Since both water and iron 
evolve latent heat on solidification, the method 
should apply regardless of the temperature level. 

It applies strictly to single dimensional heat flow. 
However, for small depths of solidification in roll 
castings (small in proportion to the roll diameter) 
the radial flow of heat in a cylinder differs so little 
from parallel flow at right angles to a plane surface 
that the Gréber-Neumann method could be used with 
negligible error for rolls. At greater relative depths, 
the error might become appreciable, but this method 
could still be used as a reasonable approximation, 
at least as regards the shape of the temperature-depth 
curve. 

The trouble with using the Neumann-Gréber equa- 
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tions for the present purpose is that they are based on 
the assumption that the liquid metal (just like a 
solid) has a constant thermal conductivity. No data 
have been found concerning the conductivity of liquid 
iron, though from analogy with other metals it is 
conjectured to be (for the stagnant liquid) about 
one-half the conductivity of the solid. In any case, 
convection currents in the liquid metal increase the 
apparent conductivity many fold. 

In fact, the heat transfer at the solidifying surface 
behaves more like transfer through a film (as in the 
case of the air gap) than like conduction through 
a thick stagnant mass of material. For this reason the 
Grober method is not suitable, except perhaps after 
making time consuming modifications. 

In the initial attempts to apply this method, how- 
ever, it was found that the Gréber equations did give 
practically the correct form of the temperature-depth 
curves, although the relationship of depth of solidifi- 
cation to time was not correct. Therefore, a new 
approximate method was developed to suit the 
requirements. 


Tailor-Made Method 


It is known that where all temperatures in a cylin- 
der are rising at a uniform rate, and where there is no 
latent heat effect, the temperature-vs.-radial position 
curve is a parabola with apex at the axis. This was 
shown by Williamson and Adams.* The parabolic 
curve therefore takes care of the sensible heat conduc- 
tion; for the case of cooling, it is concave downward. 

Considering only the conduction of the latent 
heat of solidification, it is known that in a hollow 
cylinder with heat transmitted to or developed at the 
inner surface at a constant rate and conducted out- 
ward, the temperature distribution along the radius 
follows a logarithmic curve which is slightly concave 
upward. However, in the present problem the rate 
of penetration of the solidification in the roll casting, 
and hence the rate of production of latent heat at 
the inside of the hollow cylinder of solidified metal, 
is actually not constant but decreases as time goes on. 

Nevertheless, the rate of equalization of tempera- 
ture in the outer part where only sensible heat is con- 
cerned is so much faster than the rate of motion of 
the solidification zone that relatively the rate can be 
taken as sensibly constant at a given time. 


Temperature-Depth Curve 


The temperature-depth curve for the solidified part 
can be represented with reasonable accuracy by a 
combination of a parabolic and logarithmic curve? 
for a problem in which the cylinder is cooling at a 
uniform rate. The combined curve may be slightly 
concave upward near the solidification zone, but is 
concave downward everywhere else. 

However, in the present case, the cylinder is not 
cooling at a uniform rate at all points in its radius 
from the solidification zone to the outside. Instead, 
the temperature-depth curve is in effect being rotated 
in a radial plane about a point which lies outside the 
cylinder at a distance determined by the air gap and 
the pole temperature. These relationships are shown 
in Fig. 2. 

If, at a given time, the rate of inward movement 
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Fig. 2 — Method of calculating temperature curves in 
roll casting. 


of the surface at which solidification is occurring is 
dD/dt, and if the slope of the temperature-depth 
curve at that point is dT,;/dR, then if the curve were 
moving parallel to itself (as shown at the upper right 
in Fig. 2) the rate of change of temperature at all 
points would be (dT/dt) = (dD/dt) - (dT,/dR). How- 
ever, the curve is not moving parallel to itself. In effect 
it is rotating counterclockwise (as indicated in the 
middle part of Fig. 2) about pole P, from the solid 
line P-A-B to the adjacent broken-line curve, in time 
interval dt. Hence, the parts of the casting near the 
outside are moving downward in temperature more 
slowly than those near the solidification surface. The 
rate of temperature drop at point A for example, 
being 

dD dT, D,+P.D. 

‘dt “ dR © D+P.D. 


In using this appropriate method it was first neces- 
sary to determine for trial (by using the gaussian equa- 
tions of Gréber) an approximate relationship of the 
Chipman-FonDersmith type between solidification 
depth D and time t. It was also necessary to determine 
from this the rate of inward movement (or dD/dt) 
for the time point under consideration. Following 
this the new method was worked through on that 
basis to determine the temperature-time curve and its 
intersection with the liquidus line, giving depth D’. 
Finally, when this had been done for several points of 
time, the results had to be checked with the trial 
values of D. 


modern castings 


The discrepancies between D and D’ were so small 
in every case that it was considered unnecessary to 
revise the trial values and repeat the calculation. 


Depth of Solidification Equation 
As an example, the curve for roll 2 will be figured 
for time = 5 min. From previous calculations using 
the Gréber equations, the trial equation for depth of 
solidification was found to be approximately 
D=0.79\/t — 0.02 
Differentiating this, 
x 0. . 
dD = Ye 0.79 ro 0.595 _ 0.177 in. 
dt Vt V5 
per min = rate of solidification at this point of time. 
Taking the equivalent latent heat at the liquidus 
as 25 Btu/lb (derived from Umino’s tests), the rate 
of evolution of the latent heat equals 
0.177 in./min X 60 Btu 


x / sales 
19 450 Ib/cu ft X 25 ib 


= 9950 Btu/hr, sq ft of actual solidifying surface. 
But we desire*to refer this to one sq ft of interface 
area, and since the outside radius of this roll was 
9.69 in., and since at 5 min 


D = 0.79\/5 —0.02 = 1.75 in. 








we have 
(9.69 in. — 1.75 in. = 7.94 in.) 
9.69 in. 


sq ft of interface. 


<x 9950 = 8160 Btu/hr, 





Nore: The density of the liquid is considerably less than 450, 
probably about 390 Ib/cu ft, but it is considered that there is 
actually a radial outward flow of liquid metal to make up for 
the shrinkage of volume at solidification. Hence, it is more 
nearly correct to use the density of the solid than of the liquid 


Transmitted Heat 


Heat is also being transmitted to the solidifying 
surface from the hotter liquid. For Roll 2, there was 
no information as to the temperature of the liquid in 
the interior of the roll at any time, but on the basis 
of a few measurements in Roll 3 it was taken to be 
15 F above the liquidus temperature. As to the co- 
efficient of heat transfer (explained in what follows) 
this was taken to be 290 Btu/sq ft, hr, F. Then 


7.94 in. - / 
G0 X 1 Le Btu/h 
290 X 15 969in, 3570 Btu/hr 


sq ft of interface. The total heat transmitted to and 
developed at the solidifying surface = (8160 + 3570) = 
11,730 Btu/hr, sq ft of interface. 

Nore: The liquidus temperature, as determined by the arrest 
in the cooling curves of three 2X46 in. bars top poured into 
sand molds for this purpose, was 2265 F. The International 


Nickel Co. tests with metal of similar composition gave 2303 F. 
Dunphy and Pellini found 2286 F for the iron of their Fig. 4. 


The thermal conductivity of the white iron roll shell 
in this temperature range was indicated by several trial 
calculations to be about 7.05 Btu/sq ft, hr, F/ft thick- 
ness. Then, the slope of the temperature-depth curve 


ot B in Fig. 2 is 112 = (11,730 x 20”) 7.05 


d 7.94 in. 





~ 2033 F/ft, and (=) ia (=) (St) = ti 
B 


x 2033 x o — 1799 F/hr. 


For the temperature range from the liquidus down 
to about 1500 F, the equivalent specific heat, includ- 
ing the latent heat of 79 Btu/lb (which supposedly 
comes out fully at the solidus temperature, but actu- 
ally is spread over several hundred degrees range of 
temperature) figures out as 0.262 Btu/lb, F. Then the 
equivalent sensible heat conducted equals 


R 
lb A tade R 
a= 450 —— X 0.262 X ---— 
7.94 in, cu ft sp. ht. 9.69 in. 


9.69 in. — R + 0.794 in. — 10.484—R 
= 1.750 in. + 0.794 in. 
dR 


x 2 xX 1799 F/hr 





Qa = 239.3 X [15.72 R* — R* — 490.489] 
Nore— The pole distance 0.794 in. was obtained from the 
calculations for temperatures in the mold or chiller, as ex 


plained in the earlier article.4 


Slope of temperature-space curve at any radius R is 





dT\_ 9.69 in. aa 
dR/, RX 12 X 7.05 (thermal conductivity) ‘Qr 


By substituting the above value of Qz and integrating, 
we find that the temperature drop at radius R, below 
the liquidus temperature, (due to conduction of 
sensible heat) is 


R 
AT= 27.39 x | 15.72R — R2 490-489 
7.94 in. R 


AT = 9.13 X | 23.58 R? — R* — 1471.5 log, (R) 
7.94 


This is a combination of a parabola, a cubic and a 
logarithmic curve. 


At the surface, where R = 9.69 in. 


AT = 9.13 X [23.58 x (9.692 — 7.94?) — (9.698 — 7.943) 


- 9.69 
— 1471.51 =——— } |= 233 
1471.5 og.( 259) | 3F 

In addition there is the drop due to the conduction of 
the 25 Btu/Ib latent heat at liquidus plus heat trans- 
ferred from the liquid, or 

_ 11,730+ Btu/sq ft, hr X 9.69 in. < log, (9.69/7.94) 
7 7.05 (= C) X 12 


= 267.5 F 


AT’ 





Sum + (233 + 267) = 500 F, or temperature at surface 
— (2260 — 500) = 1760 F 

Repeating the calculation for 0.31 in. depth or R = 
9.38 in., 


AT = 166.5 F, AT’ = 223.5 F, sum = 390 F 


75 


Hence, the calculated temperature at this depth after 
5 min = (2260 — 390) =1870 F. This checks with the 
measured temperature at 5 ,-in. after 5 min. 

At a depth of 1.38 in. or R = 8.31 in. 


AT = 9.13 X [23.50 x (8.312 — 7.942) — (8.318 — 7.943) 


— 1471.5 log, (383) = 13.3F 





_ 11,730 X 9.69 X log, (8.31/7.94) 
B 7.05 X 12 


Sum = (61 + 13) = 74 F, or the calculated tempera- 
ture at 13% in. depth and 5 min = (2260 — 74) = 
2186 F, which checks well with the measured 2180 F 
at this depth and time. 


"sg =61F 


Nore: For accuracy, especially for depths not far from the 
solidification surface, it is necessary either to work out the mul- 
tiplications long hand or to use a calculating machine or a 
seven-place logarithmic table in order to accurately determine 
the small difference between several comparatively large numbers. 


The curves in Figs. 3,4 and 5 were obtained by 
this method, adjusting the value of the thermal con- 
ductivity for each time to make the curve pass through 
the measured points. 

It is not claimed that the equations thus derived are 
rigorously correct. In fact, they probably do not cor- 
respond to the fundamental partial-differential equa- 
tion of heat conduction (Fourier’s equation). How- 
ever, in view of the facts that the thermal conductivity 
is far from being accurately known, that the curves 
agree in form with those of Gréber (which are cor- 
rect for single dimensional heat flow), and that they 





+ - mi — 
‘_0.80" Liquibus 








: 


8 


TEMPERATURE , F 


8 





x's DENOTE MEASURED 
TEMPERATURES 

SOLID -LINE CURVES ARE 
CALCUL ATED 


| 
| 
' 
} 
| 
4 


1600 





| 


INTERFACE 


eaciia 


| 

| 

| 
3 25 2 1.5 ! 0.5 
DEPTH ,IN.FROM INTERFACE 


Fig. 3—— Temperature vs. depth in casting of Roll 1 
(121%¢-in. diameter). 
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furnish a consistent family of curves passing through 
the measured points, it is believed that the method 
is sufficiently accurate for the purpose for which it 
was developed. This purpose being to determine the 
intersections with the liquidus line of curves passing 
through the measured points. 


THERMAL CONDUCTIVITY 

At this point, something should be said about the 
thermal conductivity of the white iron roll shell. Data 
from the literature concerning the conductivity of 
cast iron show an extraordinary amount of scatter. 
Furthermore, they are limited to not over 800 F for 
any kind of cast iron and to room temperature for 
white cast iron. 

Donaldson!3 found about 4.3 Btu/ft, hr, F for 
cementite, about 29.8 for pearlite and 42 for ferrite. 
Masumoto!4 found about 7.5 for chill-cast iron of 
3.81 per cent C and about 13.3 for white cast iron or 
3.53 per cent C with no graphite. The presence of 
graphite increases the conductivity. The average figure 
of 29 is fairly well established for gray cast iron. 
Huang!® found an average of 8.7 for chill-cast iron 
(all white, without graphite) having 3.73 per cent C. 

All of the above values are from tests made at ap- 
proximately room temperature. Extrapolation to the 
range concerning the present tests to 1400 to 2200 F 
would be risky. 


Approximate Values 

In view of these uncertainties, it seemed best to 
derive approximate conductivity values for the white 
iron roll shell in this range from data of the present 
tests themselves based on the measured temperatures 
in the outer portions of the roll, as shown in Figs. 3 to 
5, and on the previously calculated amount of heat 
absorbed by the iron mold.4 It was found that to 
make the calculated temperatures agree with the meas- 
ured points, the conductivity would have to be be- 
tween 7 and 9 for Roll 2, and about 14 for Roll | 
(in which, however, the roll temperature measure- 
ments are believed to be too high). 

Tentatively, because no reliance could be placed 
on the chiller data for this roll, the conductivity was 
indicated to be about 6 for Roll 3. The most probable 
average figure for thermal conductivity of this 
chill-cast alloy iron was concluded to be about 9 
Btu/sq ft, hr, F, /ft thickness. 

To correct this condition of lack of, or wide un- 
certainty in, conductivity data, the Roll Manufacturers 
Institute in conjunction with the International Nickel 
Co. sponsored tests at New York Testing Laboratory 
on specimens taken from the shells of actual rolls. 
These showed that the thermal conductivity of this 
white cast iron was 14.5 Btu/ft, hr, F at 80 to 300 F, 
dropping linearly to about 10.5 at about 1000 F and 
then decreasing slightly up to 1500 F. 

Values at temperatures above 1500F were not 
obtained, but in view of the general decrease with 
temperature it seems not unreasonable that the con- 
ductivity should drop to about nine in the 1500- 
2200 F range. This would agree with the average 
figure obtained by calculation from the roll tempera- 
ture data, as stated above. 

One remaining uncertainty pertains to possible var- 





iation of conductivity with direction of heat flow. It 
is known, for example, that ice crystals (and some 
others) show wide variations of conductivity from 
one axis of the crystal to another. In tests of specimens 
cut from the roll shell the direction of heat flow was 
parallel to the roll axis. In solidification the heat flow 
is almost entirely radial. The nearly parallel colum- 
nar iron crystals, which as is well known grow radially 
inward from the outer surface of the chilled shell, 
may have quite a different conductivity for heat flow 
in that direction from that for flow at right angles. 
It is still believed, therefore, that the method of deriv- 
ing the conductivity from the roll temperatures is 
likely to be least inaccurate. 


SPECIFIC HEAT AND LATENT HEAT 


The iron of the roll shell contained 3.38% C, 
1.04% Si and 0.44% Mn. By interpolation between 
the values of Umino’ for “white iron” of 3.0 per cent 
C and 3.5 per cent C, the total-heat curve in Fig. 6 
was selected as being probably correct for this iron. 
Then, by measuring the slope of the total-heat curve, 
the specific heat curve in Fig. 6 was obtained. This 
shows 0.153 specific heat for the solid from about 
1500 F to the solidus temperature, 0.281 between 
solidus and liquidus and 0.178 for the liquid above 
the liquidus temperature. 

Later tests made for the Roll Manufacturers In- 
stitute and International Nickel Co. on specimens 
taken from the shell of an actual roll casting showed 
specific heats of 0.158 at 1385 F, 0.162 at 1600 F, 

0.155 at 1760 F, and 0.157 at 2156 F. 

- _Umino’s data show no latent heat evolved or ab- 
sorbed at the liquidus temperature, but a latent heat 
of 79 Btu/Ib at the solidus (2090 F). However, it is 
known that the latent heat of solidification of pure 





FOR AS 
DETERMINED AT 
OHIO STEEL FOUNDRY 


} 
+ 


| 
| 


LATENT HEAT 
OF FUSION * 
79 BTU/LB 

















me 


° 
& 




















g 
8 


SPECIFIC HEAT B8TU/LB,F 








8 
8 





HEAT CONTENT, BT U/LB ( 


8 
§ 








2090 F 
ALSO*SOLIDUS FOR ROLL | 


















































2000 
TEMPERATURE . F 


Fig. 6 — Heat content and specific heat of cast iron of 
3.38 per cent C, 0.06 per cent Si, 0.06 per cent Mn 
(white iron). 
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Fig. 7 — Temperatures in casting measured by Dunphy 
and Pellini.! 


iron is over 100 Btu/Ib (the later tests showed a total 
latent heat of 134 Btu/Ib for the roll iron). Also, 
the austenite crystallizes out at the liquidus tempera- 
ture (determined as 2265 F for the roll iron) except 
where there is much undercooling, and therefore must 
give out some latent heat. 

For these reasons, we have considered it more 
correct to regard the 0.28 specific heat as being 
actually a composite of a latent heat of 25 Btu/Ib at 
the liquidus plus a true specific heat of 0.16 between 
the liquidus and the solidus. There is no use in 
attempting to be accurate here in view of the dis- 
torting effect of undercooling. So long as the total 
heat values shown in Fig. 6 are maintained, this is 
the best that can be done. 


SUPERHEAT AND HEAT TRANSFER FROM 

LIQUID TO SOLIDIFICATION SURFACE 

A factor which undoubtedly influences the depth 
of solidification in a given time is the amount of 
superheat (the excess of the temperature of the liquid 
metal above the liquidus) not at the ladle but at the 
place where the solidification is occurring. Unfor- 
tunately, the only direct indication we had of this 
was furnished by the three inner thermocouples in 
Roll 3 and these seemed to show only about 15 F 
superheat, which was used in the calculations. In any 
case, the tests of Dunphy and Pellini (Fig. 7) show 
that the superheat is quickly lost. 

The coefficient of heat transfer from the liquid in 
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Fig. 8 — Depth of solidification vs. square root of time. 


the rmiddle part of the casting to the solidification 
surface advancing inward is high. Based on prelimin- 
ary calculations using the Gréber equations, this 
coefficient was estimated to be about 290 Btu/sq ft, 
hr, F. 

The only other usable data available were derived 
from the tests of Dunphy and Pellini! on solidifica- 
tion of gray iron in sand molds. Part of their Fig. 4 
is reproduced here as Fig. 7. Inspection of these 
temperature-depth curves shows that the apparent 
thermal conductivity of the liquid (including the 
effect of convection currents) must be high. Con- 
sequently, for practical purposes, the temperature of 
the liquid can be taken to be uniform across the 
width or diameter during the period when the auste- 
nite is crystallizing out. 

From the slope and spacing of the Dunphy-Pellini 
curves marked 6, 8, 10 and 12 min, where the unsolidi- 
fied inner part of the casting was at the liquidus 
temperature of their metal (2286 F) it was possible 
to calculate the heat transfer coefficient at the solidi- 
fication surface. By coincidence or otherwise, the 
average came out 298 Btu/sq ft, hr, F. Since this 
checked with the previously obtained figure, it was 
used in the calculations. 

However, in the Dunphy-Pellini tests there was no 
swirl. In the present tests there was initially a decided 
swirl (purposely produced in the roll casting process), 
which would have greatly increased the heat transfer 
coefficient at the solid-liquid interface. After, say, 
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3 min or more from the beginning of pouring, it is 
probable that the swirl would largely have died out 
because of liquid friction. 


UNDERCOOLING 


The reason why the points at greater depth than 
the first two were disregarded in Rolls 2 and 3, (Figs. 
4 and 5) is that no curve of theoretically correct form 
could be made to pass through all three measured 
points in Roll 2 or all four measured points in Roll 3. 
The apparently too low position of these inner 
points is attributed to the phenomenon called 
“undercooling.” 


It has been found by other experimenters that 
except when the cooling is slow, the components of 
the liquid do not solidify at the liquidus and solidus 
temperatures, respectively (which apply to extremely 
slow cooling only), but at temperatures appreciably 
lower. This is called undercooling. It occurs both 
below the liquidus and below the solidus, but is 
greater in the case of the solidus. 


Researchers Data 


The available data are from the tests of Schneide- 
wind and d’Amico® and those of Dunphy and Pellini! 
on cast iron, the tests of Siegel! on steel ingots and 
the indications of undercooling given by the roll 
thermocouples in Roll 3 of the present tests. The 
compositions used by these experimenters are shown 
in the Table, and their undercooling results have been 





COMPOSITIONS OF IRONS AND PERTINENT DATA FROM OTHER EXPERIMENTS 





Liquidus Solidus 
Mn, % $,%, —% Temp.,F Temp.,F Mold Iron 


Cooling Rate and Undercooling 





2286 2109 to 
2089 


2070 


0.078 0.594 
or 
0.234 


Roll Metal 
(Composition 
not given) 


10 1.0 - - 2680 2264 


* Reference Number — Same numbers as used in text. 


18.5 F/min from 2360 F to 2286 F; 
3.9 F/min from Liq. to Sol.; 
45 F undercooling at 2 in. depth 


7X7xX Gray 
30 in. Sand 


500 F/min gave 90 F undercooling; 
240 F/min gave 80 F undercooling, 
at 0.275 in. depth 


Wedge- White to 
Shaped 0.275 in 

Sand Thick 

Green White 100 F/min at 4 in. depth, 

Sand undercooling was 151 F. 

Sand White From 2250-2335 F to 1832 F— 54 F/ 
1.2in.D min for high sulfur, 55 F/min for 
* 4.1 in. L normal sulfur to form white iron. 

From 2250 F to 1995 F, 90 F/min. 


11.9in. D Run-out Tests: 
xX 31.6 in. 1 For this test 4 cylinders of about the 
Chiller same composition were poured. 
26 in. Diam White From 200-1832 F — 82 F/min for 
Chiller white at lower end of chiller, 180 
F/min for white at upper end, 
meas. at middle of chill depth. 


Not given. There was undercooling 
below the liquidus 


11 in. sq 
ingot mold 





assembled in Fig. 9. The cooling rate in these various 
tests are widely different. 

The tests of Schwartz and Bock!! and those of 
Kikuta!2 were also analyzed, and compared with 
Schneidewind’s in the attempt to find some sort of 
relationship between the amount of undercooling and 
either the rate of chilling or the total time of cooling. 
No definite conclusion could be drawn, however. 
Schneidewind’s undercooling was roughly propor- 
tional either inversely to the square root of the 
cooling time, or directly to the square root of the 
rate of cooling in deg. F/min. Schwartz and Bock’s 
undercooling was roughly proportional to the first 
power of the cooling rate, and was about five times 
as much as Schneidewind’s at a given cooling rate 
(possibly due to different composition of the metal). 

It is undercooling below the liquidus with which 
we are chiefly concerned. Since Dunphy and Pellini’s 
tests indicate that this is rather small, it is felt that 
the error is negligible in taking the intersection of 
the temperature curves in Figs. 3 to 5 with the 
liquidus line, rather than with some unknown under: 
cooling line lying slightly below this, as representing 
the effective depth of solidification. 


THICKNESS OF SOLIDIFIED SHELL vs. 
ELAPSED TIME 


The agreement of the calculated roll-temperature 
curves with the measured points in Roll | (Fig. 3) 
is reasonably good. In Roll 2 (Fig. 4) it is excellent, 
except for the temperatures near the liquidus line 
which show discrepancies for reasons already discussed. 
In Roll 3 (Fig. 5), the measured points are too few 
to permit any conclusion. 

The thickness or depth of solidification at each 
time was obtained by the intersection of the calculated 
temperature curve with the liquidus line (for reasons 


previously explained). For example, in Roll 2 at 
3 min after pouring the depth of solidification or 
the thickness of solid shell was 1.35 in. 

Plotting depth vs. square root of time (Chipman- 
FonDersmith!® chart), as in Fig. 8, straight line 
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Fig. 9 — Test data on undercooling during solidification. 
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relationships were found for Rolls | and 3, and for 2 
up to 134-in. thickness. For greater thicknesses Roll 2 
shows a wide deviation, possibly caused by the double 
pouring. 


CORRELATION OF DEPTH OF 
SOLIDIFICATION WITH MOLD 
TEMPERATURES 
By plotting the depths or thicknesses of solidified 
layer or shell, shown in Figs. 3 to 5 for given 
elapsed times, against temperatures at various depths 
in the iron chiller mold, as shown in Figs. 7 and 8 of 
Reference (4) for the same elapsed times, it was 
found possible to select an optimum radial location 
for a thermocouple imbedded in the mold such that 
the thermocouple reading would indicate quite sen- 
sitively the thickness of solidified layer in the roll as 
the desired thickness was approached. Figure 10 shows 
such a curve. The relationship apparently would not 
change appreciably unless the pouring conditions 
were altered radically, for instance by a great increase 

in the initial superheat. 

Thus, an immediately applicable practical result 
of the experimental project was the emergence of 
a simple means for telling exactly when the second 
part of the pour in double poured rolls should be 
started in order to produce an alloyed shell of the 
depth or thickness desired. 
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AFS Castings Exposition Has 
Answers to Foundry Problems 


@ More than 80 per cent of the avail- 
able space at the AFS 1960 Foundry 
Exposition has been sold. 

Exhibitors realize that the castings 
industry must undergo considerable 
expansion during the next decade. 
Normal expansion with the growing 
economy by itself alone means in- 
creased foundry production. An even 
greater factor is the aggressive, all- 
out campaign the industry is waging 
to increase its share of the fabrication 
market. 

Applications in new fields, stricter 
tolerances, the use of newly devel- 
oped alloys call for new processes 
and techniques. Foundry equipment 
manufacturers and suppliers today 
have many answers to tomorrow’s 
problems. 

Here are a few of the answers 
that some of the 1960 exhibitors are 
introducing; 
> Sipi Metals Corp., will exhibit a 
patented aluminum alloy by North 
American Aviation, Inc., which can 
be cast to the higher strengths nec- 
essary for advanced missile and _ air- 
craft components. An important fea- 
ture of the new alloy’s composition 
is the addition of beryllium. Iron 
picked up is modified by the beryl- 
lium and the casting’s strength is im- 
proved. 
> American Smelting & Refining Co., 
by a special refining technique, has 
substantially reduced and controlled 
shrinkage tendencies in aluminum al- 
loys. 

» Dow Chemical Co., has developed 
a die-castable metal alloy for service 
above 500 F. A member of the mag- 


nesium-thorium group, it is said to 
contain one per cent thorium, one 
per cent manganese and the balance 
magnesium. The alloy retains good 
mechanical properties through 800 F. 
» Dike-O-Seal, Inc., has announced 
blow tubes, tips and plugs for blow- 
tube core boxes made of new, high- 
ly abrasive resistant plastic rubber 
said to outwear metal, rubber and 
conventional plastics. 

» SPO, Inc., has introduced a _jolt- 
squeeze-rollover draw machine with 
a jolt capacity of 1500 Ib and a 
squeeze capacity of 21,000 Ib on 
standard line pressure, said to be the 
largest machine of this type in the 
industry. The machine is equipped 
with a power rollover cylinder for 
smooth-rollover action and a heavy- 
duty power brake for ease in posi- 
tioning the jolt table at intermediate 
points. 

> National Engineering Co., has de- 
veloped a continuous muller which 
receives a steady stream of dry shake- 
out sand, bonding materials and wa- 
ter. The double muller gives counter 
current action with intensive recircu- 
lation of materials between two pans, 
four times per mixer revolution. 

>» Beardsley & Piper Div., Pettibone 
Mulliken Corp. has introduced a line 
of core rollover draw machines with 
capacities from 500 to 1000 Ib featur- 
ing a rollover action with a 7-10 sec 
over-all cycle. 

>» Union Carbide Metals Co., Div. 
Union Carbide Corp., will introduce 
its low and high magnesium alloys for 
the treatment of ductile iron using the 
Plunging technique. 


Future plans and a review of past activities of the AFS-Training & Research Institute were 
discussed at a meeting of AFS-T&RI Trustees meeting in December. Chairman Hyman Bornstein, 
retired, shown on right, presides. Others are: L. H. Durdin, Dixie Bronze Co., Birmingham, 
Ala.; R. A. Oster, Beloit Vocational & Adult School, Beloit, Wis.; B. C. Yearley, National Malle- 
able & Steel Castings Co., Cleveland; I. R. Wagner, retired; AFS Vice-President N. J. Dunbeck, 
International Minerals & Chemical Corp., Skokie, Ill., AFS Secretary A. B. Sinnett; AFS-T&RI 
Director $. C. Massari; AFS General Manager W. W. Maloney; AFS Treasurer E. R. May; AFS 
President C. E. Nelson, Dow Chemical Co., Midland, Mich.; AFS-T&RI Training Supervisor R. E. 
Betterley; AFS Education Division Chairman Jess Toth, Harry W. Dietert Co., Detroit, 





Russian to Outline Practices at Congress 


@ An international flavor, always pres- 
ent at the AFS Castings Congresses, 
will be heightened this year with 
the outlining of Russian foundry prac- 
tice by a Soviet authority. 

Dr. Y. A. Nekhendzi, Head of 
Chair of Foundry Production, Lenin- 
grad Polytechnic Institute, Leningrad, 
has accepted an invitation to address 
the annual Sand Division Dinner. Dr. 
Nekhendzi, in a letter to AFS Gen- 
eral Manager Wm. W. Maloney, 
states that he will speak mainly on 
the scientific problems of foundry 
practice. 

American foundrymen have evi- 
denced strong interest in Russian tech- 
nology but little information has been 
made available. Only a handful of 
Americans have had the opportunity 
to witness Russian foundry operations. 
The talk by Dr. Nekhendzi is viewed 
as an opportunity for those attending 
the Sand Division Dinner to greatly 
increase their knowledge of Soviet 
metalcasting operations. 

Arrangements for Dr. Nekhendi’s 
visit have been made by Prof. D. C. 
Williams, Ohio State University, who 
is acting as sponsor. 

More than 100 technical papers 
will be presented at the Castings 
Congress covering the entire field of 
the metalcasting industry. Each of the 
AFS technical divisions as well as 


many of the general interest commit- 
tees will sponsor papers. 

Typical of papers which have been 
received and approved by program 
and papers committees are: 

GRAY IRON—Feeding Distance of 
Risers for Gray Iron Castings, an AFS 
research report®; Microstructural 
Changes Upon Tempering Nickel 
Chromium White Iron at 400 F°*. 

STEEL—Impact Resistance of Nic- 
kel-Manganese Cast Steels; A Study 
of Surface Defects on Shell Molded 
Castings. 

SAND-—Parashrinkage Phenomena 
—Veining, Metal Penetration, Scab- 
bing, Hot Tearing;* The Apparent 
Thermal Conductivity of Molding 
Sand at Elevated Temperatures; Se- 
lected Principles of Soil Mechanics 
Related to Sand Testing, Molds and 
Cores; Density—Sand Grain Distribu- 
tion Effect on Physical Properties®. 

HEAT TRANSFER—Measurement 
vs Calculation of Solidification of Met- 
al in Iron Molds. 

DIE CASTING—Corrosion Fatigue 
in Two Hot Work Die Steels®. 

BRASS & BRONZE—Formation of 
Dispersions in Molten Copper by 
Mechanical Mixing. 

LIGHT METALS-Inclusion Identi- 
fication in Magnesium Alloy Castings®. 
Solidification of Aluminum Casting 
Alloys®. 


INDUSTRIAL ENGINEERING & 
COST—Controlling Costs of Foundry 
Operations®; Job Evaluation—Asset or 
Liability®. 

Papers denoted with asterisks have 
appeared in the January issue of Mop- 
ERN Castincs. Each issue will con- 
tain papers to be presented at the 
64th Castings Congress to be held 
concurrently with the AFS Exposition, 
May 9-13 at Philadelphia. 


In addition to the division papers 
and the Sand dinner, the technical 
program will be supplemented by shop 
courses, luncheons and symposiums. 
On Monday there will be Light Metal 
and Malleable luncheons, a Non-Fer- 
rous symposium and Sand and Malle- 
able shop courses. On Tuesday there 
will be Brass & Bronze and Pattern 
luncheons, the Sand dinner and Malle- 
able and Gray Iron shop courses. Wed- 
nesday morning will be devoted to the 
AFS Annual Business Meeting but 
there will be a Management as well 
as Die Casting and Permanent Mold 
luncheons. Thursday luncheons will 
include meetings by the Steel Division 
and the Ductile and Gray Iron Divi- 
sions. A joint solidification symposium 
will be held by the Heat Transfer and 
Fundamental Papers Committees and 
shop courses will be held by the Gray 
Iron and Ductile Iron Divisions. 


TENTATIVE SCHEDULE OF TECHNICAL SESSIONS 
64th AFS CASTINGS CONGRESS & FOUNDRY EXPOSITION — May 9-13 





TIME MONDAY 


TUESDAY WEDNESDAY 


THURSDAY FRIDAY 





7:30 am Authors Breakfast 


Authors Breakfast Authors Breakfast 


Authors Breakfast Authors Breakfast 





9:30 to 
11:30 am 


Light Metals 
Malleable 
Pattern 
Brass & Bronze 


Annual Business 
Meeting & Hoyt 
Lecture 


Brass & Bronze 
Pattern 
Malleable 
SH&AP 
T&RI Trustees 


Fundamental Papers 


Steel 
Ductile Iron 


Sand 
Heat Transfer 
Ductile Iron 
Fundamental 
Papers 


Die Castin 
& Perm. Mold 





Light Met. Luncheon Brass & Bronze Lunch. Management Lunch. 
Malleable Luncheon 


Pattern Luncheon 


Steel Luncheon 


Die Casting & Perm. Ductile & G. I. Lunch 


Board of Directors Mold R. T. Luncheon Past Presidents Lunch 


Luncheon & Meeting 





Pattern 
Non-Ferrous 
Symposium 
(2:30-5:30 pm) 


Light Metals 
ducation 
Ind. Engrg. & Cost 
Gray Iron 


‘Steel 


Gray Iron 
Plant & Plant 
Equipment 


Die Casting & Perm. 
Mold 


Heat Transfer 


& 

Fund. Papers 
Joint Solidification 
Symposium 
Ductile Iron 





Sand 


Sand 
Light Metals 
Gray Iron Mold 
Malleable Sand 
Steel 


Ind. Engrg. & Cost 


Die Casting & Perm. 


Steel 
Gray Iron 
Sand 








Canadian Dinner 
Sand Dinner 


Annual Banquet ; 


Alumni Dinner 





Sand Shop Courses 
Mall. Shop Courses 


Mall. Shop Course 
Gray Iron Shop 
Course 


Gray Iron Shop 
Course 
Ductile Iron Shop 
Course 
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ANNOUNCING.... 


1960 TRAINING COURSES 
SPONSORED BY AFS TRAINING 
& RESEARCH INSTITUTE 


FEBRUARY—MARCH 


Course 
L Where 
Subject and Description Dates (Days) Given 





Gating and Risering of Castings Feb. 3-5 3 Chicago 

Instruction course covering theory and practice on the various problems relating to 
gating and risering of ferrous and non-ferrous alloys. Metal flow, solidification phenomena, 
heat transfer, shrinkage, hot tears, ferro-static pressure, gate and riser design, mold wall 
movement and surface tension are some of the facets considered. Calculation of riser size, 
pouring times and the placement and feeding distance of risers are important discussion 
topics. Intended for foremen, technicians, foundry engineers, supervisors, industrial engi- 
neers, and production and quality control personnel. COURSE NO. 2 


Metallurgy of Ferrous Alloys Feb. 22-24 5 Chicago 
Intensive instruction on the basic metallurgy of ferrous alloys. Metal compositions, alloys, 
physical and mechanical properties. Metallographic examples are shown with the interpre- 
tation of microstructures. Valuable assistance in the understanding of basic structures, and 
the effects of heat treatment and control variables on mechanical properties. For melters, 
designers, metallurgists, engineers, researchers, supervisors and management. COURSE NO. 3 


Melting & Heat Treatment of Malleable Iron March 7-9 
Basic study of malleable iron—including heat treatment, melting practice, equipment, metal- 
lurgy and controls. Temperature controls and pouring practices are also coverered. Intended 
for furnace operators, supervisors, foremen, metallurgists and management interested in 
cost-reduction for malleable operations. COURSE NO. 4 


Casting Design & Stress Analysis March 28-30 3 Chicago 
Intensive instruction in all phases of this important subject. Principles applicable to all 
metals, including aspects of product development, moldability, molding methods, pattern 
selection, gating and risering, cost estimating, basic design principles and application of stress 
analysis techniques. Recommended for design engineers, castings buyers, foundry engineers, 
supervisors, patternmakers and management. COURSE NO. 5 


Remainder of Courses to be Presented in AFS-T&RI 1960 Training Program 


Shell Molds and Cores $60 Sand Testing $150 
Course No. 6 April 11-13 Chicago Course No. 13 Oct. 10-14 Detroit 


Production of Ductile Iron $60 Foundry Plant Layout ... .$60 
Course No. 7 June-27-29 Chicago Course No. 14 Oct. 24-26 Chicago 


Blue Print Reading, Estimating . .$60 Metallurgy of Light and Copper-Base Alloys $60 
Course No. 8 July 11-13 Chicago Course No. 15 Nov. 7-9 Chicago 


Welding and Brazing of Castings $60 Sand Control & Technology $60 
Course No. 9 Aug. 17-19 Chicago Course No. 16 Dec. 5-7 Detroit 





Core Practices $90 


Course No. 10 Aug. 29-Sept. 2 Chicago REGISTRATION NOW OPEN. Make reserva- 
tions for all 1960 AFS-T&RI training courses 
Foundry Refractories $60 by course numbers and dates given. Regis- 
Course No. 11 Sept. 12-14 Chicago trations accepted in order as received at AFS 
Headquarters, Golf & Wolf Roads, Des 
Economical Purchasing of Foundry Materials $60 Plaines, ll. 

Course No. 12 Sept. 26-28 Chicago 
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Students and instructors at AFS-T&RI course in Sand Control Technology, given in Chicago. 


Members of the Board of Awards met in December to consider nominations for outstanding 
service to the industry and Society. Left to right are AFS General Manager Wm. W. Maloney; 
Chairman I. R. Wagner, retired; Collins Carter, Albion Malleable Iron Co., Albion, Mich.; Frank 
4. Dost, Sterling Foundry Co., Wellington, Ohio; Bruce L. Simpson, National Engineering Co., 
Chicago; Frank W. Shipley, Caterpiller Tractor Co., Peoria, Ill.; Harry W. Dietert, Harry W. 
Dietert Co., Detroit; Lewis H. Durdin, Dixie Bronze Co., Birmingham, Ala. 


Members of the Gray Iron Shop Course Committee meeting in Chicago. Left to right: W. W. 
Levi, consultant, Radford, Va.; R. A. Clark, Union Carbide Metals Co., Union Carbide Corp., 
Cleveland; Earl Beyerlein, Fuller Mfg. Co., Kalamazoo, Mich.; E. J. Burke, Hanna Furnace 
Corp., Buffalo, N. Y.; Vernon Patterson, Vanadium Corp. of America, Chicago; AFS Technical 
Director S$. C. Massari. 


Malleable Division Heat Treating Committee — AFS Technical Director $. C. Massari; W. J. 
Amsbary, Ohio Brass Co., Mansfield, Ohio; committee chairman C. R. Sorensen, National 
Malleable & Steel Castings Co., Cicero, Ill.; R. F. Marande, Ohio Malleable Div., Dayton Malle- 
able Iron Co., Columbus, Ohio; J. T. Bryce, Albion Malleable Iron Co., Albion, Mich.; P. F. 
Ulmer, Link-Belt Co., Indianapolis; R. W. McIntosh, Racine Steel Castings Co., Racine, Wis.; 
W. A. Zeunik, National Malleable & Steel Castings Co., Cleveland. 
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Divisions Plan for 
Congress,Research 


® Plans for AFS research projects 
and the 64th Castings Congress were 
made during fall meetings by AFS 
divisions and committees. Among pro- 
grams and projects outlined were: 


Gray Iron 


A two-part study of the funda- 
mental behavior of gray iron will be 
presented at two shop courses spon- 
sored by the Gray Iron Division at 
the 64th Castings Congress. These 
will be held from 8:00 pm to 10:00 
pm on Tuesday, May 10 and Thurs- 
day, May 12. Evening hours are 
scheduled for maximum attendance 
by Philadelphia area foundrymen. 


Session 1—Subjects; iron, carbon, sil- 
icon and their behavior; mode of 
solidification; influence on fluidity. 
Co-Chairmen: H. H. Wilder, Van- 
adium Corp. of America; W. W. 
Holden, Dostal Foundry & Machine 
Co.; E. J. Burke, Hanna Furnace 
Corp. 


Session 2—Subjects: Shrinkage and 
mold wall movement; feeding dis- 
tances; mechanical properties and 
structure. Co-Chairmen: D. E. 
Matthieu, Wysong & Miles Foun- 
dry, Inc., Earl Beyerlein, Fuller 
Mfg. Co.; K. H. Priestley, Vassar 
Electroloy Products, Inc. 

Prof. H. L. Womochel, Michigan 
State University, East Lansing, Mich., 
will serve as a speaker for both ses- 
sions. 


Ductile fron 


Work on the relationship between 
transverse strength, microstructure 
and other mechanical properties was 
approved by the Ductile Iron Re- 
search Committee. Members will co- 
operate by making tests using the test 
casting design suggested by H. W. 
Ruf, Grede Foundries, Inc., Mil- 
waukee. Each member will make his 
own core box and testing castings in 
his own foundry. 

As a means for establishing the 
degree of reproducibility of spectral 
analysis for residual magnesium, Ruf 
agreed to cast a test bar to be sent 
to five foundries for analysis. 


Malleable 


A symposium in book form, dealing 
with primary and secondary heat 
treatment as well as the field of 
pearlitic malleable, including equip- 
ment required, will be prepared by 
the Malleable Heat Treating Commit- 
tee. The committee will bring up to 





date published information and de- 
velop new information. 


Industrial Engineering 

Casting prices, based on a survey 
by the Industrial Engineering & Cost 
Committee, will constitute one of the 
technical sessions at the 1960 Castings 
Congress. Prints for at least two cast- 
ings will be submitted to foundries. 
Results will be analyzed and pre- 
sented at a Thursday session. Invita- 
tions to additional members to serve 
on the committee, especially those 
interested in costs, will be made 
through letters sent by AFS Head- 
quarters to local chapters. 


Sand Division 

New officers have been elected 
to the Sand Division Shell Mold and 
Core Committee. J. A. Terpenning, 
Archer-Daniels-Midland Co., Cleve- 
land, was elected chairman. R. E. 
Daine, Aluminum Co. of American, 
Cleveland, is vice-chairman and W. C. 
Capehart, Monsanto Chemical Co., 
Springfield, Mass. is secretary. Elec- 
tions were made to replace officers 
who resigned due to transfers. 

Letters will be sent by AFS, to 
foundries, resin suppliers and sand 
suppliers requesting that research be 
directed toward the solution of ther- 
mal cracking of shell molds. Requests 
will be made for solutions to the 
thermal cracking of shell molds and 
cores. 

A committee to develop a stand- 
ard method for determining the fine- 
ness of seacoal has been appointed 
by the Sand Division Grading, Fine- 
ness & Distribution Committee. Mem- 
bers will be supplied with seacoal 
which has been ground with and 
without dust suppression materials 
and attempt to correlate the fineness 
of the different grades. Information 
will also be supplied on various solv- 
ents which will clean the seacoal 
and make it easier to classify. 

Committee members are: Chair- 
man, George DiSylvestro, American 
Colloid Co., Skokie, Ill.; Robert Mad- 
dison, Whitehead Bros. Co., New 
York; J. A. Schumann, Carpenter 
Bros., Inc., Milwaukee; Stewart Wick, 
New Jersey Silica Sand Co., Millville, 
N. J.; J. G. Smillie, John Deere & 
Co., Moline, Ill. 


International Foundry Congress 
Set for Sept. 19-24 in Zurich 


@ The 27th International Foundry 
Congress, sponsored by the Interna- 
tional Committee of Foundry Tech- 
nical Associations will be held Sept. 
19-24 at Zurich, Switzerland with 
Verband Schweizerischer Eisengies- 
serein the host organization. 


Southeast Regional Set for Feb. 18-19 


@ Additional speakers have been an- 
nounced for the Southeastern Region- 
al Foundry Conference to be held 
Feb. 18-19 at the Thomas Jefferson 
Hotel, Birmingham, Ala. 

The conference is sponsored by the 
AFS Birmingham and _ Tennessee 
Chapters and the University of Ala- 
bama Student Chapter. Birmingham 
Chapter Chairman J. R. Cardwell, 
Stockham Valves & Fittings is Con- 
ference chairman and _ Tennessee 
Chapter Chairman C. E. Seman, 
Crane Co. is co-chairman. Ernest 
Finch, American Cast Iron Pipe Co., 
Vice-Chairman of the Birmingham 
Chapter is program chairman. 
Tentative program: 

THURSDAY, FEB. 18 

9:00 am Registration. 

10:00 am Clyde A. Sanders, American 
Colloid Co., Skokie, Ill., subject to be 
announced. 

11:00 am AFS Secretary A. B. Sinnett, 


How AFS is Moving and Why. 
12:30 pm Annual Luncheon. 


Select Morrogh as 
Hoyt Lecturer 


@ Henton Morrogh, director, British 
Cast Iron Research, has been named 
as the Charles Edgar Hoyt Memorial 
Lecturer at the AFS 1962 Castings 
Congress & Exposition. 

Morrough, who joined B.C.LR.A. 
in 1933, was awarded the Carnegie 
Gold Medal of the British Iron and 
Steel Institute and in 1952 received 
the AFS W. H. McFadden Gold 
Medal . . . “For outstanding work 
and development in the field of sphe- 
roidal cast iron.” 


Ontario to Sponsor 
Metallurgy Course 


@ Metallurgy of Gray Iron will be pre- 
sented March 16-18 at the King Ed- 
ward Sheraton Hotel, Toronto, On- 
tario, by the Ontario Chapter in 
cooperation with the AFS Training & 
Research Institute. Fee for the three- 
day course will be $60 with registra- 
tion handled through the AFS Central 
Office, Golf & Wolf Roads, Des 
Plaines, Ill. 

This intensive instruction course is 
intended for melters, metallurgists, en- 
gineers, researchers, supervisors and 
management. It will deal with the 
basic metallurgical principles of gray 
iron. 


2:00 pm R. A. Clark, Union Carbide 
Metals Co. Div., Union Carbide Corp., 
Cleveland, Charging Materials for Cu- 
pola Melting. 

3:00 pm Harvey E. Henderson, Lynch- 
burg Foundry Co., Lynchburg, Va., 
Ductile Iron Production and Control. 

4:00 pm M. K. Young, U. S. Gypsum 
Co., Chicago, Epoxy Resin Patterns. 

4:00 pm J. H. Rickey, Ironton Fire- 
brick Co., Ironton, Ohio, Modern 
Foundry Refractories. 

6:00 pm Ladies Reception. 


FRIDAY, FEB. 19 


9:00 am Plant Visitations. 

1:30 pm C. E. Drury, Central Foundry 
Div., GMC, Saginaw, Mich., Pouring 
Effect on Scrap. 

2:30 pm Carl Schopp, Link-Belt Co., 
Indianapolis, Shell Molding. 

3:30 pm (Tent.) John B. Skinner, 
American Mutual Insurance Co., Safe- 
ty, Hygiene and Air Pollution. 

3:30 pm C. B. Jenni, General Steel 
Castings Corp., Eddystone, Pa., Steel 
Castings in Competition with other 
Materials. 

7:00 pm Annual Banquet. 


Announce Two Speakers 
For Wisconsin Regional 


@ Two additions have been an- 
nounced to the Wisconsin Regional 
Foundry Conference program appear- 
ing in the January issue of MopERN 
CASTINGS. 

The steel session starting at 2:15 
pm Thursday, Feb. 11, will be ad- 
dressed by R. A. Flinn, University of 
Michigan, Ann Arbor, Mich., who will 
discuss Gating and Risering. 

The steel session starting at 10:00 
am, Friday, Feb. 12, will be ad- 
dressed by Jack Baumgardner, Cru- 
cible Steel Castings Co., Milwaukee, 
on subject of polymer sand binders. 


Instructor T. W. Seaton, American Silica Sand 
Co., Ottawa, Ill., discusses foundry problems 
with Melvin Schroeder, Prospect Foundry, 
Minneapolis; Frank Timmerman, Deere & Co., 
Moline, Ill; S. J. Price, Jr. Birmingham Stove 
& Range Co., Birmingham, Ala.; John G. 
Smillie, Deere & Co., Moline, Ill. Group was 
participating in AFS-T&RI course in Sand Con- 
trol & Technology. 
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AFS-T&RI Course Presents Latest in 
Permanent Mold, Die Casting Methods 


@ Permanent mold and die casting 
fundamentals from definitions, advan- 
tages and limitations through design, 
materials and equipment were ex- 
plained at the AFS-T&RI course giv- 
en Nov. 9-11 in Chicago. Eight ex- 
perts in the field donated their time 
as instructors. Teachers and their sub- 
jects were: 

C. R. Howle, Aluminum Co. of 
America, Pittsburgh, Pa.: advantag- 
es and limitations of the process, di- 
mensional accuracy, metal mold mate- 
rials and molding equipment and 
operation. 

Dr. Conrad A. Parlanti, Consulting 
Engineer, Natick, Mass: mold design 
and finish, gating and risering, vent- 
ing, mold cavity coatings, core prac- 
tice, use of inserts, draft requirements, 
ejection and parting and the Parlanti 
molding process. 

Ray P. Dunn, Melting Furnace 
Div., Lindberg Engineering Co., Chi- 
cago: melting equipment including 
types, selection, economical consider- 
ations and melting practice and con- 
trol. 

Robert C. Cornell, Litemetal Di- 
cast, Inc., Jackson, Mich.; die casting 
process including methods of produc- 
tion, pressures used, design and 
ejection principles, estimating, mold 
materials, trimming, inspection and 
maintenance. 

Edward Trela, Apex Smelting Co., 
Cleveland: die casting and permanent 
mold alloys with emphasis on melting 
ranges, properties, fluxes, solidification 
and structures, economics and correc- 
tions of scrapped castings. 

H. E. Eriksen, Chrysler Casting 
Plant, Kokomo, Ind.: die casting melt- 
ing units and practice covering types, 
advantages, operation and melting 
economy of furnaces, melting prac- 
tice and die design. 

F. C. Bennett, Dow Chemical Co., 
Midland, Mich.: vacuum die cast- 
ing with emphasis on application and 
progress to date, processes, case his- 
tories, advantages and limitations. 

H. U. McClelland, Eaton Mfg. Co., 
Vassar, Mich.; permanent mold gray 
iron castings including discussions of 


Discussing permanent mold and die casting 
course are instructor C. A. Parlanti; Paul 
Ruehr, Kohler Co., Kohler, Wis.; P. Kosolek, 
Kohler Co.; and Bob Myers, Maytag Co., 
Newton, lowa. 


process, patterns, mold casting, cav- 
ity layout, matching the cavity and 
finishing, venting, mold coating and 
sample casting. 

R. E. Betterley, AFS-T&RI Train- 
ing Supervisor, conducted an achieve- 
ment test and a review. 

Twenty-three students attended 
from Illinois, Iowa, Indiana, Michigan, 
Ohio, Texas, Virginia and Washing- 
ton. Students also enrolled from Mexi- 
co City, Mexico and Toronto, Canada. 


Urge Chapters to 
Sponsor Contests 


@ Participation in the AFS Robert 


E. Kennedy Memorial Apprentice 
Contest gives a big boost to AFS 
chapters having educational programs. 
For chapters without an educational 
program it serves as an ideal start- 
ing point, says AFS Education Di- 
rector R. E. Betterley. 

The contest, originated in 1924, 
stimulates the development of indi- 
vidual skills in the patternmaking and 
foundry trades by offering a competi- 
tive challenge in gray iron, steel and 
non-ferrous molding as well as wood 
and metal patternmaking. 

Chapter participation has ranged 
from a low of eight to a high of 18 
in the last ten contests. Seven chap- 
ters in the United States and Canada 


Instructor C. R. Howle, Alu- 
minum Co. of America, ad- 
dresses students at AFS-T&RI 
course in permanent mold 
and die casting. 


have taken part each year since 
1949. These are: Detroit, Eastern Can- 
ada, Northern Illinois-Southern Wis- 
consin, Northeastern Ohio, St. Louis, 
Southern California and Wisconsin. 
The Twin City and Washington Chap- 
ters have conducted local contests 
since 1954 and the Canton, Central 
Ohio and Ontario groups have taken 
part since 1955. 

Betterley points out that chapter 
contest sponsorship also assists in at- 
tracting young men to the foundry 
industry, challenges the skill and 
knowledge of trainees new to the 
industry and brings activities of the 
local chapter to the attention of the 
general public. 

All information on the contest, 
which ends April 8, can be obtained 
by contacting the AFS Education Di- 
rector, AFS Headquarters, Golf & 
Wolf Roads, Des Plaines, Ill. 


Birmingham Sponsors 
Maintenance Course 


@ First course in the 1960 AFS-T&RI 
program with local chapters will be 
Preventive Maintenance, Feb. 15-17 
at the Hotel Thomas Jefferson, Birm- 
ingham, Ala., co-sponsored by the 
Birmingham Chapter. Last year: the 
chapter sponsored a study of gating 
and risering. 

The course includes how to set up 
and maintain a comprehensive main- 
tenance program, operating problems 
with electrical controls, compressed 
air systems and lifting equipment with 
recommendations also given for the 
melting, heat treat and cleaning de- 
partments. 

Separate sessions will be held on 
materials handling equipment, mold- 
ing and core machines and _ ventila- 
tion, air and safety. 

Registration starts at 8:30, Monday, 
Feb. 15 at the hotel with the first 
class beginning at 9:00 am. Fee, $60. 


Defects Book is Now 
Available in Spanish 


M Anatysis or CastinGc DEFECTSs, 
has been translated into Spanish, its 
second foreign language publication. 
Previously it had been printed in Jap- 
anese. The CupoLa AND Its OPERA- 
TION, has also been translated into 
Spanish and also approved for trans- 
lation in Mexico. PRINCIPLES OF MET- 
AL Castinc has been translated into 
Arabic. 





‘chapter: news 


Northwestern Pennsylvania 
Chapter officers: Chairman 
W. E. Eccles, Cooper-Besse- 
emer Corp.; Secretary W. R. 
Ferguson, Pickands Mather 
Co.; Vice-Chairman W. J. 
Miller, Frederic B. Stevens, 
Inc.; Treasurer R. W. Wheat- 
ley, Eastern Clay Products 
Dept., International Minerals 
& Chemical Corp. 


Four chapters represented at 
November meeting of North- 
western Pennsylvania Chap- 
ter. Seated: W. E. Eccles, 
Northwestern Pennsylvania 
Chapter; N. J. Stickney, 
Northeastern Ohio. Standing: 
G. E. Goetsch, Western New 
York; J. H. Sibbison, North- 
eastern Ohio; Alex Weston, 
Pittsburgh. —Walter Napp 


C. W. Mooney, supt. Olney 
Foundry Div., Link-Belt Co., 
Philadelphia, and  super- 
visors attending Philadelphia 
Chapter meeting. Others are 
William Roberts, Joseph 
Werner, Ear! Shields, John 
Schrader, Wayne Watson, 
Joseph Sabol and Walter 
Bellet. 

—Leo Houser & E. C. Klank 


Membership of the Wisconsin Chapter coupled with the efforts of National Directors N. N. 
Amrhein and A. M. Slichter have put the Wisconsin Chapter on top in the company and 
sustaining membership campaign. Their record to date for the fiscal year is seven new company 
members raising their chapter total to nine sustaining members and 68 company members. In 
addition they have obtained 33 affiliate and seven new junior members bringing their total 
to 713 as of Nov. 30, 1959. Wisconsin Chapter membership committee shown are: W. E. Rand- 
quist, Walter Gerlinger, Inc.; D. P. Sullivan, A. P. Green Fire Brick Co.; W. A. Thompson, 
Milwaukee Chaplet &Supply Corp.; L. C. Olson, Bucyrus-Erie Co.; T. W. Maclean, U. S. Reduc- 
tion Co.; E. H. Albrecht, Carpenter Bros. Co. 


Central New York Chapter 
Principles of Metal Alloying 


@ Alloying of metals was explained 
at the November meeting by Robert 
W. Carpenter, 
Hanna Furnace 
Corp., Buffalo, 
N.Y. He was as- 
sisted by E. J. 
Burke, also of 
Hanna Furnace. 
Considerable dis- 
cussion followed 
the meeting held 
at Drumlin’s 
Country Club, 
Syracuse, N. Y. Bruce Artz, Chapter 
Chairman, Pangborn Corp., Syracuse, 
N. Y., presided. —Lewis Balduzzi 


R. W. Carpenter 


James Ochsner, Crouse-Hinds Co. on left and 
Don Carter, New York Air Brake Co., both 
fire questions at speaker R. W. Carpenter who 
discussed alloying of metals at Central New 
York Chapter. 


Advantages of the COe process were explain- 
ed at the December meeting of the Chicago 
Chapter by Jim Hamblen, Cardox Div., 
Chemetron Corp. —George DiSylvestro 


Steel foundrymen of the Chicago Chapter at 
the December meeting heard James Baldwin, 
American Manganese Steel Co., discuss pro- 
duction of austenitic manganese steel. 
—George DiSylvestro 
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TV Presents Close-Up of Foundry Demonstration 


® Use of closed-circuit television with 
every student getting a close-up seat 
was demonstrated to members of the 
Foundry Educational Foundation at 
the University of Illinois College of 
Engineering. 

Prof. James L. Leach and an 
assistant in the foundry demonstrated 
the properties of molten metal to stu- 
dents at the other end of the building. 
Close-ups on two television screens 


Prof. James Leach conducts comparison in 
foundry area. 


gave large and clearer pictures that 
would have been possible in the 
foundry itself. The entire class was 
able to see all of the details which 
would have been limited to four or 
five students in an actual foundry 
demonstration. It is felt that the use 
of TV will speed the presentation of 
practical aspects allowing more time 
to present metallurgical theory and 
foundry research. 


Students see large, clear picture of demon- 
stration. 


Class sitting at far end of building sees demonstration clearly. 


|e NORE A 


Members of the Wentworth Student Chapter in November heard G. D. Chandley, Watertown 
Arsenal, Watertown, Mass., speak on uranium melting in the foundry. Slides were used to 
show the melting equipment, and control of gradient cooling. Shown are Chapter Chairman 
Anthony Ricci; industrial advisor Herbert Klein; speaker G. D. Chandley; and vice-charman 


Walter LoPriore. 


90 - 


modern castings 


—J. G. Sylvia 


© mare oS 


R. C. Meloy, Gray Iron Founders’ Society, 
addressing Northwestern Pennsylvania Chap- 
ter in November on how to sell more castings 
profitably. —Walter Napp 


Chicago Chapter Vice-Chairman Don Meves, 
American Steel Foundries, East Chicago, Ind., 
prepares to introduce speakers at December 
meeting. On right is Joseph Schumacher, Hill 
& Griffith Co., Cincinnati, who spoke on the 
function of sand in making of a casting. 


Texas Chapter Vice-Chairman E. A. Schlotz- 
haver, Federated Metals Div., American 
Smelting & Refining Co., Houston, Texas, 
introducing AFS Secretary A. B. Sinnett, 
speaker at the December meeting. 

—Ross Williams 





Metropolitan Chapter Conducts Annual Christmas Party 





Controlling of brass and bronze losses was 
explained at the November meeting of the 
Northeastern Ohio Chapter by Fred Riddell, 
H. Kramer & Co., Chicago, shown on right. 
Technical Chairman William A. Gluntz, Jr., 
Gluntz Brass & Aluminum Foundry, congrat- 
ulates speaker. 


Len Brooks, left, International Harvester Co., 
chairman of the malleable section at the 
November meeting of the Wisconsin Chapter 
discusses program with speaker R. Pardee, 
Kaiser Refractories & Chemicals, who discus- 
sed modern basic refractories. 


| 
| 


Photos by John Bing 


Members of the Texas Chapter and the Texas A & M Student Chapter met in December at 
Texas A & M College. Left to right are: National Director Jake Dee, Dee Brass Foundry, 
Houston, speaker A. B. Sinnett, AFS Secretary; Dean of Engineering Fred J. Benson, Texas 
A & M College; Texas Chapter Chairman Ross Williams, East Texas Steel Castings Co., 
Longview; Student Chapter Chairman Anton A. Pustejovsky, Texas A & M College. 


Ductile iron processing was explained at the 
December meeting of the Canton Chapter by 
T. W. Curry, Lynchburg Foundry Co., Lynch- 
burg, Va., shown on left. Others are: Chapter 
Chairman R. J. Bossong, American Steel 
Foundries and Ist Vice-Chairman F. A. Dun, 
Babcock & Wilcox Co. Ninety members at- 
tended the meeting held at Massillon, Ohio. 
—Charles Stroup 


Fred Smale, National Malleable & Steel Cast- 
ings Co., Cleveland, shown on left, spoke 
to patternmaking section of Northeastern 
Ohio chapter at the November meeting. 
Technical Chairman Frank Cech, Max S. 
Hayes Trade School, is on right. 

—Harold Wheeler. 


February 1960 + Qf] 





T. E. Barlow, Eastern Clay Products Dept., 
International Minerals & Chemical Corp., was 
speaker at first technical session held Gen- 
eral Electric Co., Elmira, N. Y. 


A gating and risering clinic was held at the 
Northern California December meeting. Left 
to right are: Tom Cunningham, Engineered 
Alloy Foundry Co.; John Evonow, Pacific 
Brass Foundry; Nino Davi, Pacific Steel Cast- 
ings Co. —E. J. Ritelli 


modern castings 
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Niles Kitchen, chairman of Southern Tier 
Section of Central New York Chapter with 
banner. Bruce Artz, chairman of Central 
Chapter, is on the left. —Lewis Balduzzi 


Hostesses at Northwestern 
Pennsylvania Chapter party 
Mrs. Alex Morscheuser, Mrs. 
John Gordon, Mrs. James 
Pace, Mrs. Frank Volgstadt 
and Mrs. Paul Green. Peter 
Pascale was chairman of the 
entertainment committee. 
The dinner and dance was 
attended by 300 members 
and guests. Each lady re- 
ceived a jewelled coin case. 

—Walter Napp 


Casting cleaning was ex- 
plained to ferrous foundry- 
men of the Northeastern 
Ohio Chapter at the No- 
vember meeting. Panelists 
were Paul Hay, Forest City 
Foundries, Inc.; William 
Howell, National Malleable 
& Steel Castings Co.; Robert 
Fredrikson, Electro-Alloys 
Div., American Brake Shoe 
Co.; H. Oliver Pels, Grabler 
Mfg. Co. —Harold Wheeler 


Northwestern Pennsylvania 
officers and wives at Christ- 
mas party. Left to right: 
Vice-chairman Wm. J. Miller; 
Chairman W. E. Eccles and 
wife; Treasurer R. W. 
Wheatley and wife; Secre- 
tary Wilbur R. Ferguson and 
wife. —Walter Napp 


Central New York Chapter 
Holds Annual Christmas Party 


@ Several hundred members and 
guests attended the dinner dance 
held at Drumlin’s Country Club. 
Guests were welcomed by Chapter 
Chairman Bruce Artz. Regional Vice- 
President William Dunn also spoke to 
the gathering. The combined Christ- 
mas party and ladies night was held 
again after being tried successfully 
last year. —Lewis Balduzzi 


J. Speers, Texas Foundries, Inc., Lufkin, Tex- 
as., explained the Texas Foundries quality 
improvement program at the December 
meeting of the St. Lovis Chapter. The meet- 
ing was held jointly with the American 
Society for Quality Control. E. H. Barnett, 
Monsanto Chemical Co., was technical Chair- 
man. —W. E. Fecht 


Participating in Northern California’s Dec- 
ember meeting are Hugh Pryor, Superior 
Electrocast Foundry, Chapter Program Chair- 
man and Don Caudron, Pacific Brass Foundry, 
Chapter Chairman. 


T. E. Barlow, Eastern Clay Products Dept., 
International Minerals & Chemical Corp., 
Skokie, Ill., addressed the Philadelphia Chap- 
ter in November on casting defects as related 
to sand practice. Shown are Technical Chair- 
man Philip Kelley, Northern Bronze Co., 
speaker Barlow, Chapter Chairman Edwin 
A. Zeeb, Dodge Steel Co. 

—Leo Houser & E. C. Klank 





Two visitors to the Northwestern Ohio Chap- 
ter were AFS Exhibit Manager W. N. Davis on 
left and Hans Rudberg, Foundry Div., Iron 
Refining Co., Hallesornas, Sweden, in center, 
Chapter Chairman A. H. Hinton beams. 
—Sterling Farmer 


Gray iron foundrymen of the Wisconsin 
Chapter in November heard J. G. Weber, 
Motor Castings Co. speak on “What Do You 
Do With Your Shakeout Sand?” 


Common problems of a brass foundry were 
outlined at the November meeting of the 
Wisconsin Chapter by Stanley A. Schack, 
American Smelting & Refining Co. 

—Bob DeBroux 


Uranium foundry practice was described at 
the November meeting of the New England 
Chapter by G. D. Chandley, foundry branch, 
Watertown Arsenal, Watertown, Mass. Shown 
are Chapter Vice-President Philip Smith, Gen- 
eral Electric Co., Everett, Mass.; speaker 
Chandley and Chapter President Ahti A. Erk- 
kinen, Fremont Casting Co., Worcester, Mass. 

—F. S. Holway 


Lee Wilcoxson, International Nickel Co., 
spoke to the Utah Chapter in November on 
alloy ductile iron. Shown are Technical Chair- 
man J. W. Nielsen, Columbia-Geneva Steel 
Div., U. S. Steel Corp.; speaker Wilcoxson, 
Chapter Chairman D. N. Rosenblatt, American 
Foundry & Machine Div., Eimco Corp. 

—E. H. West 


William Ball, Jr., R. Lavin & Sons, Chicago, 
spoke to non-ferrous foundrymen of the On- 
tario Chapter in December on effective essen- 
tials in castings. Shown are M. Dillon, Cana- 
dian General Electric, A. J. Barnwell, George 
F. Pettinos (Canada), speaker Ball, C. L. War- 
den, International Nicke! Co. of Canada. 
—Vincent H. Furlong 


Eastern Canada Chapter 
Cutting Blast Cleaning Costs 


@ How to reduce blast cleaning costs 
was explained at the December meet- 
ing by Donald W. Swardson, Wheel- 
abrator Corp., Mishawaka, Ind. 
Among the points covered were how 
to check and maintain the efficiency 
of machinery, the importance of 
mechanical controls as well as cost 
controls. A film was shown of shot 
blast manufacturing. 

—J. W. Cherrett 


Ontario Chapter 
Holds Simultaneous Sessions 


@ Ferrous and non-ferrous sessions 
were held at the December meeting 
conducted at the Seaway Hotel, To- 
ronto. 

W. H. Wilder, Vanadium Corp. of 
America, discussed controlling cupola 
variables to ferrous foundrymen. He 
emphasized that more attention should 


be paid to the construction and main- 
tenance to insure steady high-quality 
production. Wilder also discussed size 
and type of fuel, amount of air, size 
William Ball, Jr., of R. Lavin & 
Sons, said that controlling of variables 
of alloys, melting methods, pouring 
temperature, gating and risering and 
sand control are the keys to non- 
ferrous quality production. 
—Vincent H. Furlong and J. McCabe 


Utah Chapter 
Alloy Ductile Iron Talk 
® Characteristics and applications of 
ductile iron were discussed at the 
November meeting by Lee Wilcoxson, 
International Nickel Co. The rapid 
growth of ductile iron was emphasized 
by the production of only 234 tons in 
1949 compared to 200 licensed foun- 
dries today with over 1,000,000 tons 
of production capacity. Emphasis was 
placed on the various applications 
and grades of ductile iron, and on 
the types of alloys used to obtain the 
desired iron, particularly the use of 
nickel. 

—E. H. West 


Rochester Chapter 
Cost Control in the Foundry 


@ Plants must know their cost of run- 
ning each department, determine their 
maximum capacity and then break 
down the cost into percentages such 
as direct labor, sands, material, main- 
tenance and overhead, said John John- 
son, Lester B. Knight & Associates at 
the December meeting. 

Foundries should work with the 
accounting department to see that 
all departments are within their bud- 
gets and with the sales department 
for the forcast for the coming year. 

—Haerle Wesgate 


MIT me 


J. S. Schumacher, Hill & Griffith Co., Cincinnati, 
addressed the Tennessee Chapter in November 
on molding sands and castings. Shown are 
Chapter Vice-Chairman Thomas A. Deakins, 
Combustion Engineering Co., Chattanooga; 
speaker Schumacher; Chapter Chairman C. E. 
Seman, Crane Co., Chattanooga. 

—J. W. Duggan 


February 1960 + 93 





Smith Chairman 
of Central Indiana 


@ Thomas E. Smith III, Central 
Foundry Div., GMC, Danville, II1., 
has succeeded William E. Boyd, Mex- 
ico Refractories Co., Div. Kaiser Alu- 
minum & Chemical Sales, Inc., as 
Chapter Chairman, Central Indiana 
Chapter. 

Smith, who was 
Chapter Vice- 
Chairman, suc- 
ceeded Boyd who 
was given addi- 
tional duties 
necessitating con- 
siderable travel- 
ing. Smith was 
previously Dan- 
ville plant produc- 
tion manager and became plant man- 
ager of the Danville plant on Jan. 1. 


T. E. Smith 


Chicago Chapter 


Holds Sectional Meetings 

@ By watching moisture during a 
cycle of the sand it is possible to do 
a better job of controlling casting 
quality. “It is so important,” said J. S. 
Schumacher, Hill & Griffith Co., Cin- 
cinnati, “that I believe every molding 
foreman should be made aware of 
mold hardness and its control, and he 
should carry and use a mold hardness 
tester at all times.” 

Other advice given by Schumacher 
in his talk on Function of Sand in the 
Making of a Casting: 

@ Flasks and molding machines should 
be regulated so that too large a flask 
is never put on a given machine. 

@ Most mullers produce good sand if 
given sufficient time; shortening of the 
cycle multiplies the problem. 

@ The best castings are produced in 
fully mulled, cool sand where the 
flask, pattern and molding machine 
are of the correct matching size. 

Non-ferrous foundrymen attended 
a session CO2z Versus Shell with Jim 
Hamblen, Cardox Div., Chemetron 
Corp., Chicago, and Jack Lauder, 
Aurora Metal Co., Aurora, Ill. Both 
processes were described as increasing 
in popularity with emphasis on mold- 
ing application. 
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Twin City Chapter’s Christ- 
mas party was attended by 
320 foundrymen, wives and 
guests. Bob Johnston, Foun- 
dry Supply Co. and Dick 
Wilson, American Hoist & 
Derrick headed the entertain- 
ment committee. 

—Matt Granlund 


Hamblen pointed out that the CO2 
process has been developed to a 
semi-precision technique with toler- 
ances of +0.015 possible on small 
castings. In addition, it has been 
extremely fast, flexible, and gives 
improved casting quality at low cost. 

Lauder pointed out that control was 
the key to the shell process including 
records kept for sand, temperature 
range, dwell time, investment time 
and core weight. Control of the box 
temperature is highly essential as is 
the quality of coated sand. Other hints 
were: 
® Make cores on the heavy side rather 
than light. 
® Venting must be adequate but not 
over-vented. 
® More than one sand mix might be 
® Round sand grains take less resin. 
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FEBRUARY 


Birmingham District . . See Southeastern 
Regional Foundry Conference. 


British Columbia . 
Vancouver, B. C. 


. Feb. 19 . . Leon’s, 


Canton District . . Feb. 4 . . Mergus 
Restaurant, Canton, Ohio . . E. H. King, 
Hill & Griffith Co., “Quality Control 
of Foundry Sands & Molds.” 


Central Illinois . . Feb. 1 . . Vonachen’s 
Junction, Peoria, Ill. . . B. C. Yearley, 
National Malleable & Steel Castings Co., 
“Process of Solidification as It Relates 
to Gating & Feeding.” 


Central Indiana . . Feb. 1 . . Athenae- 
um, Indianapolis . . A. James, Haynes 
Stellite Co., “Nonproductive Labor Ef- 
ficiency Measurement.” 


Central Ohio . . Feb. 8 . . Seneca Hotel, 
Columbus, Ohio . . J. E. Wilson, Can- 
ada Iron Foundries Ltd., “Continuous 
Carbon Injection.” 


Central New York . . Feb. 12 . . Drum- 
lins, Syracuse, N. Y. 


Central Michigan . . Feb. 17 . . Hart 
Hotel, Battle Creek, Mich. 


Central New York, Southern Tier Section 
. . Feb. 19 . . Kennedy Valve & Mfg. 
Co., Elmira, N. Y. 


Chesapeake . . Feb. 26 . . Engineers’ 
Club, Baltimore, Md. . . W. Siebert, 
Cleveland Standard Pattern Works, 
“Practical Construction of Wood Pat- 
terns.” 


Chicago . . Feb. 1 . Chicago Bar 
Association, Chicago Non-Ferrous 
Group: R. W. Ruddle, Foundry Services, 
Inc., “Fluxing for Brass, Bronze & Alu- 
minum”; Pattern Group: W. Wright, 
Woodruff & Edwards Co., “Shell Equip- 
ment”; Steel Group: E. Lemcule, Arcair 
Co., “Carbon Arc Cleaning & Gouging 
with Compressed Air”; Iron Group: F. 
Kasch, Gray Iron Research Institute, 
“Various Analyses Irons from a Single 
Cupola Heat.” 


Cincinnati District . . Feb. 8 . . Eaton 
Manor, Hamilton, Ohio . . C. K. Donoho, 
American Cast Iron Pipe Co., “Producing 
Good Ductile Iron.” 


Connecticut . . Feb. 23 . . Waverly Inn, 
Cheshire, Conn. 


Corn Belt . . Feb. 19 . . Cotner Terrace, 
Lincoln, Neb. . . T. E. Barlow, Inter- 
national Minerals & Chemical Corp., 
Eastern Clay Products Dept., “New 
Molding Sands & Methods.” 


Detroit . . Feb. 4 . . Wolverine Hotel, 
Detroit . . C. A. Sanders, American Col- 
oid Co. 


Eastern Canada . . Feb. 12 . . Mt. Roy- 
al Hotel, Montreal, Que. . . J. H. Ber- 
trand, Lester B. Knight & Associates, 
“A Modernization Program Can Pay Its 
Way.” Past-Chairmen’s Night. 


Eastern New York . . Feb. 16 . . Pan- 
netta’s, Menands, N. Y. 


Metropolitan . . Feb. 1 Military 
Park Hotel, Newark, N. J. .. J. A. 
Mueller, Carborundum Co., “Grinding. 
Cleaning & Finishing of Castings.” 


Michiana . . Feb. 8 . . Lincoln High- 
way Inn, Mishawaka, Ind. . . Ferrous 
Group: K. E. Blessing, Wheelabrator 
Corp., “Air Pollution in the Foundry”; 
Non-Ferrous Group: V. R. Sailor, Nor- 
thern Indiana Brass Co., “New Concept 
of Operating a Brass Foundry.” 


Mid-South . . Feb. 12 . . Claridge Hotel, 
Memphis, Tenn. R. C. Ortgies, 
American Air Filter Co., “Exhaust Sys- 
tems & Fume Control.” 


Mo-Kan . . Feb. 18 . . Fairfax Airport, 
Kansas City, Kans. . . T. E. Barlow, 
International Minerals & Chemical Corp., 
Eastern Clay Products Dept., “New 
Molding Sands & Methods.” 


Continued on page 96 





Marks on the casting show positions of the films during 
exposure. Above, radiograph of the area indicated. 


5 tons of stainless casting... 
Radiography goes over it inch by inch 





Pumping radioactive water calls for pump castings that 
are flawless. Bonney-Floyd Company, one of the largest 
producers of steel castings for nuclear power use, makes 


sure of quality through radiography with Kodak 


Industrial X-ray Film. 


Made of CF8(18-8) stainless 
steel, this casting will become 
the casing for the primary cool- 
ant pump for a large land-based 
nuclear power plant. Since this 
pump will handle radioactive 
water, utmost quality is required. 
To be sure of this quality, the 
Bonney-Floyd Company radio- 
graphed the entire casting, using 
their 24-Mev Betatron and 
Kodak Industrial X-ray Film, 
Type AA. 


This is another example of 
how radiography provides assur- 
ance that only high-quality work 
is delivered to the customer. It 
is a way reputations for fine 
work are built. 

You should take advantage of 
radiography. If you would like 
to know how it can work profit- 
ably for you, talk it over with 
an X-ray dealer or write us for 
a Kodak Technical Representa- 
tive to call. 


EASTMAN KODAK COMPANY 


X-ray Division 


Rochester 4, N.Y. 


Circle No. 166, Page 17 





Read what Kodak 
Industrial X-ray Film, 
Type AA, does for you: 


@ Speeds up radiographic exami- 
nations. 


© Has high film contrast, giving 
increased detail visibility and 
easy readability at all energy 
ranges. 


@ Provides excellent uniformity. 


© Reduces the possibility of pres- 
sure desensitization under shop 
conditions. 
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Portage (Wis.) Silica 
Century Molding 
*Ottawa Blackhawk Silica 
Muskegon Lake Sand 
Tenn. & Ind. Molding 
Utica Crude Silica 
Green Lake & St. Marie Shell 
*Zircon Sand, Flour and Wash 
Berlin Core Sand 
Red Flint Annealing & Packing 
New Jersey Molding 
Gallia Red Molding 
Albany Molding 
Olivine Sand and Flour 


ONDING CLAYS 


*Volclay, MX-80 (Granular) 
*and Panther Creek Bentonite 
*Goose Lake Fire Clay 
*Grundite Bonding Clay 


Firegun Ganister 
*Microsil Silica Flour 
Fluxing Limestone 
*Five Star Wood Flour 
*Sultron Foundry Flux 
Iron Oxide-Fluorspar 
Cellfio Flour 


* Whse. Stocks carried 


Circle No. 167, Page 17 sai 
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chapter meetings 


Continued from page 94 


New England . . Feb. 10 . . University 
Club, Boston. 


Northeastern Ohio . . Feb. 9 . . Case 
Institute of Technology, Cleveland . . 
Opening Session, Symposium Series, 
“Profitable Foundry Management.” Feb. 
20. . Annual Ladies’ Night. 


Northern California . . Feb. 15 . . Speng- 
er’s Fish Grotto, Berkeley, Calif. 

H. M. Rowan, Inductotherm Corp., 
“Foundry Possibilities of Induction Melt- 
ing Equipment.” 


Northern Illinois & Southern Wisconsin 
. . Feb. 9 . . Lafayette Hotel, Rockford, 
Ill. 


Northwestern Pennsylvania . . Feb. 22. . 
Amity Inn, Erie, Pa. 


Ontario . . Feb. 26 . . Seaway Hotel, 
Toronto, Ont. . . J. Campbell, McKin- 
non Industries Ltd., “Preventive Main- 
tenance in the Foundry.” 


Oregon . . Feb. 17 . . Heathman Ho- 
tel, Portland, Ore. W. Walkins, 
Electric Steel Foundry Co., Apprentice 
Contest. 


Philadelphia . . Feb. 12 . . Engineers’ 
Club, Philadelphia . . Brass: D. E. Best, 
Bethlehem Steel Co.; Steel: S. Donner, 
Deemer Steel Castings Co.; Iron: C. W. 
Mooney, Jr., Olney Foundry Div., Link- 
Belt Co. Round Table Discussion, “Met- 
al Solidification.” 


Piedmont . . No Meeting 


Pittsburgh . . Feb. 15 . . Webster Hall 
Hotel, Pittsburgh, Pa. . . W. A. Mader, 
Oberdorfer Foundries, Inc., “COz Expe- 
rience in the Non-Ferrous Foundry.” 


Quad City . . Feb. 15 . . LeClaire Hotel, 
Moline, II. 


Rochester . . Feb. 8 . . Chamber of 


Commerce, Rochester, N. Y. 


Saginaw Valley . . Feb. 13 . . Bancroft 
Hotel, Saginaw, Mich. . . Ladies’ Night, 
Dinner Dance. 


St. Louis District . . Feb. 11 . . Edmond’s 
Restaurant, St. Louis . . K. M. Smith, 
Foundry Consultant, “Process Control.” 


Southeastern Regional Foundry Confer- 
ence . . Feb. 18-19 . . Hotel Thomas 
Jefferson, Birmingham, Ala. 


Southern California Feb. 12 
Rodger Young Auditorium, Los Angeles. 


Tennessee . . Feb. 26 . . Wimberly Inn, 
Chattanooga, Tenn. 


Texas . . Feb. 19 . . Blackstone Hotel, 
Tyler, Texas. 


Texas, San Antonio Section . . Feb. 22 
. . San Antonio Machine & Supply Co., 
San Antonio, Texas . . “Gating & Riser- 
ing.” 


Timberline Feb. 17 Denver, 
Colo. . . T. E. Barlow, International 
Minerals & Chemical Corp., Eastern 
Clay Products Dept., “New Molding 
Sands & Methods.” 


Toledo . . Feb. 3 . . Heatherdowns 
Country Club, Toledo, Ohio. 


Tri-State . . Feb. 12 . . Alvin Plaza 
Hotel, Tulsa, Okla . . R. Cochran, R. 
Lavin & Sons, “Non-Ferrous Metals.” 


Twin City . . Feb. 8 . . American Hoist 
& Derrick Co., St. Paul, Minn. . . AFS- 
ASW Joint Meeting, Plant Tour and 
Dinner. 


Utah . . Feb. 14 . . Salt Lake City, Utah 
. . Valentine Party. 


Feb. 18 . . Engineers’ 


Washington . . 
Club, Seattle. 


Western Michigan . . Feb. 1 . . Bill 
Stern’s, Muskegon, Mich. . . R. L. Ol- 
son, Dike-O-Seal, Inc., “Planned Pat- 
tern Program for Quality Castings” and 
Film on Coke by Semit Solvay Coke Co. 


Western New York . . Feb. 5 . . Shera- 
ton Hotel, Buffalo, N. Y. . . A. Dorfmuel- 
ler, Jr., Archer-Daniels-Midland Co., 
“Still Newer Ways to Make Cores & 
Molds.” 


Wisconsin Regional Foundry Conference 
. Feb. 11-12 . Schroeder Hotel, 
Milwaukee. 


MARCH 


Canton District . . March 3 . . Town & 
Country Restaurant, Route 30, Between 
Canton and Massillon, Ohio . . B. C. 
Yearley, National Malleable & Steel 
Castings Co., “Gating & Risering.” 


Central Indiana . . March 7 . . Athen- 
aeum, Indianapolis . . Panel from Inter- 
national Harvester Co., American Found- 
ry Co., National Malleable & Steel Cast- 
ings Co., “Control Procedures in Core 
& Foundry Sands.” 


Chicago . . March 7 . . Chicago Bar 
Association, Chicago . . E. McFaul, 
“How to Keep Your Foot Out of Your 
Mouth.” 


Piedmont . . March 4 . . Spartansburg, 
S. C. . . H. W. Dietert, Harry W. 
Dietert Co., “Sand Control.” 


Saginaw Valley . . March 3 . . Fischer’s 
Hotel, Frankenmuth, Mich. . . W. R. 
Weaver, Modern Patterns & Plastics, 
Inc., “Cast to Size Patterns, Die Blocks 
& Permanent Molds.” 





The sand in the microphoto above 
speaks quality. It’s pure and fine, with 
the excellent rounded grain properties 
so desired for foundry use. This is in- 
deed a superb sand—finest for found- 
ries. 


The obvious merits of quality can be 
yours with Wedron Silica 








for glass 
for ceramics 





MINES AND MILLS IN THE 
OTTAWA-WEDRON DISTRICT 


SILICA COMPANY 


135 S, LaSalle St., Chicago 3, III. nin. 2 7 Send for illustrated 
brochure on Wedron sands. 
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Lindberg Melting and Holding Furnaces at Electrolux Corpora- 
tion, Old Greenwich, Conn., are conveniently spotted adjacent 
to die casting machines. Special furnace hoods remove accu- 
mulated gases. 


Lindberg battery at Electrolux. These 80 KW two-chamber 
induction furnaces melt and hold aluminum for die casting 
Electrolux Vacuum Cleaner parts. Note convenient chute to 
return gates and risers to melting chamber with splash shield. 


LINDBERG MELT AND HOLD FURNACES HELP 


DIE 


Recently, Electrolux Corporation, Old Greenwich, 
Conn., decided to die cast parts for the famous 
Electrolux Vacuum Cleaner in their own plant. To 
insure greatest efficiency and to provide the most 
ideal layout and working conditions Lindberg 
Two-Chamber Induction Melting and Holding 
Furnaces were selected to supply aluminum for 
the die casting machines. Electrolux has found 
Lindberg equipment to be completely reliable, ideal 
casting temperatures are easily maintained and the 


absence of noise and burner heat assures comfort- 
able clean working areas. Operation has proved so 
satisfactory that two additional Lindberg furnaces 
have been purchased and are now being installed. 
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CASTING EFFICIENCY AT ELECTROLUX 





Wherever or however aluminum needs heat there 
is Lindberg equipment to apply it most economi- 
cally and efficiently. Furnaces for melting and hold- 
ing, casting stations, remelting or heat treating are 
available in all capacities, electric or fuel fired. See 
your Lindberg Field Representative (consult your 
classified phone directory) or write us direct. 
Lindberg-Fisher Division, Lindberg Engineering 
Company, 2440 West Hubbard Street, Chicago 12, 
Illinois. Los Angeles Plant: 11937 S. Regentview 
Ave., Downey, Calif. In Canada: Birlefco-Lindberg, 
Ltd., Toronto. Also factories in: Argentina, Austra- 
lia, England, France, Germany, Italy, Japan, Scot- 
land, South Africa, Spain and Switzerland. 


LS 





Application of heat 


to Aluminum is a 
Lindberg Specialty 


Heat and aluminum have been Lindberg’s 
babies for many years. If your product 
requires the application of heat to alumi- 
num anywhere along the line, we can help 
you do the job. From alloyed ingot and 
molten metal delivery from the reduction 
cells to the finished product Lindberg- 
Fisher furnaces meet any need for the 
application of heat to aluminum. 

With Lindberg-Fisher furnaces, too, you 
get the expert technical skills of Lindberg 
Engineering Company’s staff of engineers, 
metallurgists, technicians, widely experi- 
enced in all phases of aluminum melting, 
casting and treating. These are the people 
that engineered what we believe to be the 
largest installation of its kind, recently 
completed for one of the country’s leading 
automotive manufacturers... over 75 
furnaces including huge reverbs for stor- 
ing molten aluminum, and smaller melting 
and holding furnaces for casting stations. 


Over the years they have been responsi- 
ble for many of the most important devel- 
opments in the application of heat to 
aluminum. For instance, the technique of 
putting a cast lining in Induction Melting 
Furnaces to provide big savings in initial 
cost and maintenance. Also the Lindberg 
Autoladle, the first practical automatic 
aluminum ladling unit ever made to make 
possible fast, dependable, and economical 
casting of aluminum. 

Because Lindberg builds all kinds of 
melting equipment, gas—oil—electric 
(resistance, 60 cycle induction, arc or high 
frequency) . . . we can intelligently and 
objectively recommend the proper type of 
equipment for your particular conditions 
and needs. Get in touch with your local 
Lindberg representative (see your classi- 
fied phone directory) or write us direct. 
Lindberg-Fisher Division, Lindberg 
Engineering Company, 2440 West Hub- 
bard Street, Chicago 12, Illinois. Los 
Angeles Plant: 11937 South Regentview 
Avenue, Downey, California. In Canada: 
Birlefco-Lindberg, Ltd., Toronto. 


THERE’S LINDBERG EQUIPMENT FOR 
EVERY INDUSTRIAL HEATING NEED 


Melting and Holding Furnaces: Equipment for any 
non-ferrous metal requirement including electric 
resistance and two-chamber induction types, rever- 
beratories, dry hearths and crucibles. Shown: Field- 
installed Reverberatory Furnace, 80,000 Ib. capacity. 


Heat Treating Furnaces: For every requirement, 
large or small, electric or fuel fired, factory built or 
field-installed. Shown: Automated Integral Quench 
Type Carbonitriding Furnace. * 


Ceramic Kilns: Al! types of kilns: automatic, at- 
mosphere controlled, high temperature, tunnel and 
periodic. Shown: Tunnel Kiln with two automatic 
control zones for temperatures up to 3200° F. 


Melting and Holding Furnaces: Equipment for any 
non-ferrous metal requirement including electric 
resistance and two-chamber induction types, rever- 
beratories, dry hearths and crucibles. Shown: 350 
KW Induction Furnace with 30,000 Ib. capacity. 








5 High Frequency Units: Complete range of induc- 
tion heating units and furniture. Shown: New In- 
duction Billet Heater for aluminum extrusions. 


6 Atmosphere Generators: Generators for all re- 
quired furnace atmospheres. Shown: Hyen Generator 
for endothermic atmospheres. 


7 Pilot Plant Equipment: Complete group of inter- 
mediate sized furnaces for pilot plant and small 
production application. Shown: New Graphite Tube 
Furnace, temperature range 2500° F. to 5000° F. 


8 Laboratory Furnaces: Complete line of laboratory 
furnages from simple hot plates to specialized re- 
search units. Shown: Versatile, wide temperature 
range Laboratory Box Furnace. 
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HAND GRINDERS 
for fine grinding of 
metallurgical 
specimens 





The Buehler Hand Grinder No. 1410 is a most convenient 
piece of equipment to facilitate the hand grinding of metal- 
lurgical specimens. Two grinding surfaces are available for 
two grades of abrasive paper. When four stages of grind- 
ing are desired two No. 1410 grinder units are employed. 
A drum (714” diameter) at the head of each grinding sur- 
face holds up to 150 feet of abrasive paper that can be 
quickly drawn into position and clamped firmly for use. 


Either wet or dry grinding can be conveniently per- 
formed on this grinder. The surface beneath the paper is 
highly polished heavy black plate glass. Overall dimensions 
are 15” x 26” x 8”; shipping weight 70 Ibs. Polishing sur- 
faces 4” x 12”. 


No. 1415 grinder accommodates standard size abrasive 
paper sheets. It serves in a‘like manner as No. 1410 for the 
convenient hand grinding of specimens, Overall size 17”x 
11”x3”. Shipping weight 30 Ibs. 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES—CUT-OFF MACHINES @ SPECIMEN MOUNT 
PRESSES @ POWER GRINDERS @ EMERY PAPER GRIND- 
ERS @ HAND GRINDERS @ BELT SURFACERS @ POLISH- 
ERS @ POLISHING CLOTHS e@ POLISHING ABRASIVES 


Buckler Ltd. 


y 2120 Greenwood Avenue, Evanston, Illinois 
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modern castings 


here’s 
how... 


. Alloy Steel 
Casting Co., 
Southampton, Pa., 
lines ladles for 
handling molten 
stainless _ steel. 
Equal parts of 
silica and zircon 
sand are mulled 
with 6 per cent 
sodium silicate 
and rammed 1 in. 
thick in a ladle 
(A). Lining is 
gassed 20 seconds 
with COsz. Ladle 
has been used for 
9 shifts, 8 heats 
per shift, for a to- 
tal of 72 heats 
with no slag 
build-up (B). Lin- 
ing material for 
400-lb ladle costs 
only $1.87. 








Save Money with RUDOW 
STRAINER CORES 


Custom Made « Will Duplicate Your Sample or 
Drawing ¢ Unlimited Design Range ¢ High Heat 


Resistance ¢ Extra Hard « Saves 


RUDOW quality Strainer Cores cut rejects, cut 
costs, keep castings free of oxides, slag and im- 
purities—simplify gaiting control and metal flow, 
for greater production. We offer you Free Sam- 
ples of RUDOW Strainer Cores—made like your 
sample, or from your drawing. Write today — or 
phone MAin 6-1163. 


RUDOW MANUFACTU 


2602 Venice Rd. « P.O. Box 2121 »* 
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SANDUSKY, OHIO 
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You can choose 
exactly the right type... Vancoram Alloys for Ductile Iron 


Years of production experience with magnesium additive alloys for ductile iron have proved that no single alloy is 
ideal for every job. That’s why you now have a choice of eight Vancoram Noduloy® Alloys. Let our technical 
representatives help you select the one best suited to your production conditions and specifications. Noduloy alloys 
can save you money, too! 


And for a powerful graphitizer to complement the Noduloy additive, specify one of the Vancoram Inoculoy* 
Alloys. Write for literature or call your VCA District Office. Vanadium Corporation of America, 420 Lexington 
Avenue, New York 17, N. Y. + Chicago + Cleveland - Detroit + Pittsburgh 


CORPORATION OF AMERICA | VANS 
Producers of alloys, metals and chemicals 
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GRAY IRON FOUNDERS’ SOCIETY 
. . » program to promote increased use 
and sale of castings will be supported 
by the American Coke and Coal 
Chemicals Institute, Washington, D. C., 
through a series of promotional, educa- 
tional and engineering films produced 
by G.LF.S. The three-year film program 
calls for three color-sound motion pic- 
tures and six color-sound strip films. 
The Institute points out that the foundry 
is the principle market for coal. 


National Engineering Co. . . . will an- 
nounce winners of the Handlebar Harry 
contest—a search to find the oldest oper- 
ating Simpson mixer—at the AFS Cast- 
ings Congress & Foundry Exposition in 
May. The contest ends Feb. 28. Twenty 
prizes will be offered; first prize is a 
trip to Hawaii for two. National Engi- 
neering president B. L. Simpson doubts 
that the oldest operating mixer is among 
the present entries but has given no clue 
to the relative ages of machines entered 
to date. Judges will select winners in 
two categories: 1) age of mixer and, 2) 
originality and sincerity of thought ex- 
pressed in a qualifying 50-word state- 
ment. 


Wheelabrator Corp. . has acquired 
approximately 80 per cent of the con- 
trolling stock of Lord Chemical Corp., 
York, Pa. As a majority-owned subsidi- 
ary, Lord Chemical will continue to op- 
erate in York, manufacturing its line ot 
vibratory and barrel-type finish equip- 
ment. Officers include: James F. Con- 
naughton, chairman of the board; H. R. 
Stitely, president; J. A. Schmidt, vice- 
president and treasurer; H. E. Smith, 
secretary; J. M. Wolf, controller. 


Ellis & Van’s Foundry, Inc. . . . Gar- 
dena, Calif., has added a 610-ft office 
area to the 14,095-ft aluminum and mag- 
nesium sand casting facilities. 


Pangborn Canada, Ltd. . . . Toronto, 
Canada, has been formed to market the 
line of blast cleaning, dust control equip- 
ment and metal abrasives produced by 
Pangborn Corp., Hagerstown, Md. Offi- 
cers are: president, Ralph M. Trent; vice- 
president, Lloyd L. Stouffer; secretary 
Helen R. Fisher; treasurer, John R. Bell. 


Driesbach Engineering Corp. . . . Yonk- 
ers, N. Y., has signed an agreement with 


modern castings 
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the In-Plant Rental Corp., Pittsburgh, 
Pa., for the exclusive sales rights for 
metal reclaiming mills in Pennsylvania, 
western New York, Ohio, Michigan, II- 
linois, Indiana and West Virginia. 


WaiMet Alloys Co. . . . has moved its 
headquarters and manufacturing facili- 
ties to 5320 Oakman Blvd., Dearborn, 


Mich. The new building has metallurgi- 
cal and testing laboratory facilities for 
production testing and development 
work. 


Sealed Power Corp. . . . Muskegon, 
Mich., has started on a $400,000 foundry 
expansion program which will more than 
triple its semi-precision plate, large ring 
and miscellaneous casting capacity. The 
program will involve installation of a 
12-station molding facility, semi-auto- 
matic sand conditioning equipment, elec- 
tric furnaces and new shot blast cleaning 
equipment. Included in new equipment 
will be six molding machines to produce 


semi-precision green sand castings. In- 
stallation of electric furnaces will per- 
mit three-shift operations. 


U. S. Steel Corp. has signed an 
agreement with Griffin Wheel Co., sub- 
sidiary of American Steel Foundries, 
for exploring the adaptation of Griffin’s 
patented process for controlled pressure 
pouring in the manufacture of semi- 
finished steel mil! products. 


Central Foundry Co. . . . has moved 
its executive headquarters from Newark, 
N. J. to 932 Broadway, Manhattan, New 
York. The company’s main plant is at 
Holt, Ala., with warehouses in Newark, 
N. J. and Forest Hills, N. Y. 


Lewis Steel & Aluminum Co. . . . new- 
ly organized, has assumed the Milwau- 
kee plant and production operations of 
Korhumel Steel & Aluminum Corp. of 
Wisconsin and will be a distributor of 
Kaiser aluminum mill products :and proc- 
ess pipe in Wisconsin. 


Pittsburgh Coke & Chemical Co. 

sales in the third quarter of 1959 
amounted to $12,525,000 with a net 
income of $291,000. In the like period 
of 1958 sales were $11,875,000 and net 
income $272,000. 


Haynes Stellite Co. Div., Union 
Carbide Corp., has negotiated a licens- 
ing agreement to produce investment 
castings of Armco Steel Corp. 17-4PH 
stainless steel. 


Aluminium, Ltd. . . . a holding company 
for a huge, integrated aluminum com- 
pany with headquarters in Montreal, 
Canada, has announced that it will buy 
Apex Smelting Co. of Chicago for an 
indicated dollar value of $11,900,000. 
The Apex acquisition will give Alumini- 
um its first manufacturing and process- 
ing facilities in the United States. Apex 
has major plants in Chicago, Cleveland 
and Long Beach, Calif. 


Engineered Castings, Inc., Marshall, Mich., was host to quality castings team from Yugo- 
slavia. The team was on a five-week industrial tour. Shown are Fred J. Walls, Engineered 
Castings, interpreter Bogdan Baver, project manager Myron Brock, Ranko M. Sotra and 
Franja F. Voler inspecting shell mold cheek and runner sections. 





‘Does LIN-O-SET work? The figures speak for 
themselves. We have recorded results of every 
batch of LIN-O-SET for over two years. 


@ ‘IVE SCRAPPED ONLY 9 
f OUT OF 4400 BATCHES’ 


That's only 2/10 of a percent error. We 
mix thousand-pound lots and some of our 
biggest cores take 22 batches. We try 
for 30 to 45 minute working time and usually 
make it. Sand temperatures vary from 
40° to 144°. LIN-O-SET gives me good 

Report from John White, results on the kind of work we do.”’ 


Core Foreman, Straight Line 
Foundry & Machine 
Company, Syracuse, N. Y., 
shown here with a typical 
LIN-O-SET core weighing 
2800 Ibs. and measuring 
68” x 68” x 16". The 
resulting casting weighs 
1,020 Ibs. 


Detai/s on all ADM products are covered in the 1960 AFS BUYERS DIRECTORY 


y -Na-lal aed = Folate ,’, bolt tal- i -t-faal -1-1eb%7 


FEDERAL FOUNDRY SUPPLY DIVISION 
2191 West 110th Street - Cleveland 2, Ohio 
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obituaries 


John C. Pangborn, 75, co-founder of 

Pangborn Corp., died at his home in 

Hagerstown, Md., Dec. 24. A prominent 

Catholic layman, industrialist and civic 

leader, he and his brother, Thomas W. 

Pangborn, founded the well-known blast 

cleaning and dust control manufacturing 

concern in New York City in 1904. The 

company and its management were 

moved to Hagerstown in 1912. For many 

years he served as treasurer and sales 

manager, and in recent years had been 

vice-chairman of the corporate board of 
directors and Pangborn Foundation. 

During his life- 

time of philanthro- 

py and service, 

John Pangborn re- 

ceived many 

awards, including 

honorary Doctor of 

Law degrees from 

St. Vincent’s Col- 

lege, Latrobe, Pa. 

and Mount St. 

Mary’s College, Emmitsburg, Md. In 

1956 he became a Papal Knight of Maltz, 

an honor bestowed on him by the late 

Pope Pius XII. Many church and state 


dignataries attended the funeral Dec 28, 
and the solemn Pontifical Mass of Req- 
uiem in his honor. 

Thomas and John Pangborn jointly 
sponsored and endowed the AFS Pang- 
born Gold Medal, awarded for the first 
time in 1956. The theme of the medal 
is “Education” and is presented to men 
who have made outstanding contribu- 
tions to educational activities in the 
castings industry. 


Max W. Goldberg, 80, president, Mod- 
ern Equipment Co., Port Washington, 
Wis., and vice- 
president, New- 
burg Machine Co., 
died Dec. 22. 
Goldberg was born 
in Germany, com- 
ing to this country 
at the age of 10. 
He started in the 
foundry industry as 
a pour-off man in 
a Wisconsin foun- 
dry, later contributing developments to 
the handling and melting of metal. 


E. H Nielsen, 75 retired foundry con- 
sulting engineer for Whiting Corp., died 
at his home Dec. 24 after a lingering 
illness. Nielsen came to America from 
Denmark in 1902 and by the time of 
his retirement from active business in 
1954 he had earned international recog- 
nition as an authority for the foundry 


industry. During his 35 years with Whit- 
ing he installed equipment for roll iron 
melting furnaces in almost every roll 
shop in the United States and invented 
the hi-low velocity burner for which a 


John E. Stock, foundry superintendent, 
John Deere Water- 

loo Tractor Works, 

Deere & Co., Wa- 
terloo, Iowa, died 

Dec. 21 in Detroit. 

Stock had been the 

author of technical 
papers and at the 

63d Castings Con- 

gress held during 

1959 discussed 

Core Boxes for Shell Cores. 


Ralph Clifton Feigles, 50, works man- 
ager, Sprout, Waldron & Co., Muncy, 
Pa., died suddenly Dec. 13. He joined 
Sprout-Waldron in 1928 and was ap- 
pointed works manager in 1938. 


Patrick J. Gibbons, 69, executive vice- 
president of Vanadium Corp. of Ameri- 
ca until his retirement in 1952, died 
Nov. 28. He had been with Vanadium 
Corp. for 42 years. 


Milford W. Hartman, late president of 
M. W. Hartman Mfg. Co., Hutchinson, 
Kans., died Nov. 26. 





DONT SAVE PENNIES TO LOSE DOLLARS 


the lowest-priced abrasive can be an expensive bargain 


Your real concern is the z/timate cost of the blast cleaning abrasive you use, not its price 


per ton. Abrasive quality and performance controls your actual blast cleaning 


costs. Lower priced abrasives can cost you more, in excessive shot consumption, 


lower production volume, poor quality of work and excessive machine 


maintenance. In case after case, high quality 


Wheelabrator Steel Shot has proven to be 


the Jowest-cost abrasive, all factors considered. 


You can prove the savings you'll 


make with Wheelabrator Stee! Shot 


Your Wheelabrator Abrasive Engi- 
neer will demonstrate the perform- 
ance of Wheelabrator Steel Shot in 
your own plant. For details write to 
Wheelabrator Corp., 630 S. Byrkit 
St., Mishawaka, Ind. In Canada, P.O. 
Box 490, Scarborough, Ontario. 


modern castings 


104 ° 


WHEELABRATOR 
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ed for costly Plant revisions’”* | 


* Says Robert Knight, Foundry Superin- 
tendent of Sumner Iron Works, Everett, 
Washington: “We had reached a point 
in our operation where greater plant 
efficiency and productivity were neces- 
sary — either through plant revisions 
or improved materials handling. We 
tried an H-25 ‘PAYLOADER’ and it gave 
us the productivity and economies de- 
sired without installing conveyors and 
other costly materials handling equip- 


ment,”’ 


- 


Sumner Iron Works has expanded rapidly through the 
years, taxing its foundry facilities considerably. Finally it 
reached a point where increased foundry productivity was 
absolutely essential and material handling improvements 
were required. Before taking this costly step, it was decided 
to see what a “PAYLOADER” could do to step up production 
within existing facilities. 


The H-25 “PAYLOADER” was placed in service, bringing in 
sand from storage bins, filling the mixer hopper, and also 
dumping sand directly into the molds. Formerly this was a 
slow, laborious wheelbarrow and shovel job with long 
man-hour requirements. Now the “PAYLOADER” will pay 
for itself very quickly in savings alone — it has increased 
foundry production and has eliminated the requirements 
for other changes. 


Whatever your material handling problem may be, there 
is a proper size “PAYLOADER” to do the job most efficiently. 





THE FRANK G. HOUGH CO. 2-A-3 
711 Sunnyside Ave., Libertyville, tl. 





Send data on all “PAYLOADER” models and attachments. 
LSS aa 


LIBERTYVILLE, ILLINOIS 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


© THE FRANK G. HOUGH CO. 


Title 








mH) 
Street 





City 
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Increase casting 
yields 50% or 
more by reducing 
riser size with 


Foseco 
343°) >,4 


exothermic anti-piping compounds 
for increased feeding efficiency 


This bulletin 
tells you how 
Send for your 
free copy today 


FOUNDRY SERVICES, INC 


P. 0. Box 8728, Cleveland $5, Ohio 
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Have 
you read? 


How to Design and Buy Investment 
Castings . . . 176 pp. Investment Cast- 
ing Institute, 27 E. Monroe St., Chicago. 
1959. This book is divided into seven 
chapters which give comprehensive 
coverage to such important areas as: 
advantages of the investment casting 
process; basic production techniques; 
choice of alloys; vacuum metallurgy; 
determining quality of cast parts; de- 
signing for investment castings; and 
how to buy investment castings. The 
book includes I.C.I. specifications for 
investment casting alloys and includes 
an alloy selection chart. The book also 
includes standards for design tolerances 
and standards for inspection and _sur- 
face finish. It includes a comprehensive 
index and a special appendix covering 
investment casting terminology. More 
than 80 photographs and _ illustrations 
clarify the text and simplify the tech- 
niques of designing and specifying in- 
vestment castings. 


Precision Casting . . . B. S$. Kurchman. 
Translated from Tochnoye Lit’ye. . 

143 pp. Technical Information Center, 
Wright-Patterson Air Force Base, Ohio. 


1954. This book contains a description 
of the processes of precision casting 
which are described in their technolog- 
ical sequence. It also gives a descrip- 
tion of the equipment and _ starting 
materials used, examples of the casting 
of heat-resistant alloys with calculation 
of the charge and information on the 
organization of precision casting. The 
book devotes considerable space to the 
quality of castings, the description of 
the defects most frequently encountered, 
their causes and the measures for con- 
trolling scrap. 


Filler Metal Comparison Charts ... 48 
pp. American Welding Society, 33 W. 
39th St., New York. 1959. Booklet con- 
tains set of welding rod and electrode 
comparison charts with brand names of 
78 companies. Fifteen A.W.S.-A.S.T.M. 


specifications are involved. 


Enginering Manufacturing Methods, 2d 
Edition . . . Gilbert S. Schaller. 682 
pp. McGraw-Hill Book Co., New York. 
1959. The text of this book is divided 
into five sections: 1) Materials in Manu- 
facturing, 2) Foundry Technology, 3) 
Metal Forming and Treating, 4) Ma- 
chining, and 5) Welding. The foundry 
section covers new developments, tech- 
niques and equipment ranging from 
melting to casting cleaning. The book 
is particularly aimed at helping engi- 
neers translate a design or concept into 
an acceptable end product at a profit. 
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SHIFT” | Does the Big, Tough, Difficult Jobs: Quickly and Easily 


FROM 


CONVEYOR 
LINE 

JOLTS OR 
ROUGH 
HANDLING 


WHY NOT SAMPLE TEST THEM ? 
THE SCIENTIFIC CAST PRODUCTS CORP. 


1390 E. 40th, Cleveland — 2520 W. Lake, Chicago 


*Mf'd under license from General Foundry Services Corp. 
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Nothing can remove metal as fast as the G & P Heavy 
Duty and XTRA Heavy Duty abrasive belt grinders. 
Free bulletin gives you full details, specifications and 
examples of special applications. Available in many belt 
sizes, various speeds and adjustable air tensioning for 
quick belt change and maximum belt life. Write for 
informative Bulletin No. 110. 


ae /j; T 
(sjrinding OD hn Machinery Corp 


SUCCESSORS TO VONNEGUT MOULDER CORPORATION 


2530-C WINTHROP AVENUE, INDIANAPOLIS 5, INDIANA 
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SHELL CORES made with a Durez foundry resin now save time 
on half the tonnage formerly poured using green sand cores 
at The Kuhns Brothers Company, Dayton, Ohio. New jobs go 


into shell. As core boxes need replacing they are replaced by 
shell. Just one sand-resin mix, the outcome of intensive test- 
ing, covers every shell-core job in the foundry. 


How’s this for an easy way to handle big cores? 


They’re hollow inside. That’s why 
they’re one-half to two-thirds lighter 
to lift than solid sand cores. 

You don’t have to bake them like 
cakes in an oven. And there’s no way 
they can get knocked out of shape be- 
fore they’re done. 

You cure them hard right in the 
core box. They don’t warp because 
they heat up evenly over the entire 
core surface. They come out ready for 
setting and pouring. 

That isn’t all. You can get more ac- 
curate castings with these shell cores— 
castings with 5 or 10% less dead weight 
that has to be machined away. 

Translate that saving into pieces per 
ton of metal poured—and you'll see why 
so many foundries are interested in 


cores bonded with Durez resin. Yes— 
more profitable castings. 


25% faster machining At the foundry 
you see here, they’re tapping shell-cored 
pipe fittings 25% faster than ever be- 
fore—thanks to the higher feeds and 
tool speeds possible with the close fin- 
ishing tolerances they can hold now. 
Foundrymen all over the country get 
solid dollars-and-cents results like these 
with Durez foundry resins in shell cores. 
They’re using the experience of 


foundry-trained Durez technical men 
to make the switchover to shell cores 
as swift and painless as it can be. 
They’re keeping results consistent 
with the drum-to-drum, month-to- 
month sameness of Durez resin that 
makes it possible to set up standard 
procedures—and stick to them. 
How about you? For competent help 
in shell cores and shell molding, call in 
your Durez man now. 


DUREZ p.iastics DIVISION 


8902 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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Principles of 


Shell Molding 


by Date W. Davis 
Oklahoma Steel Castings Co. 
Tulsa, Okla. 


Shell molding has many advantag- 
es. Here are a few of the most im- 
portant. 

1) Exceptionally fine surface is 
imparted to carbon steel in the 
range 0.45 C or higher, all 
grades of stainless steel and 
most non-ferrous metals. 

®2) Castings can be held to closer 
dimensional tolerances. 

®3) Pattern detail is duplicated in 
the mold and reproduced to a 
high degree in the castings. 

®4) Molds can be made exact in 
composition, detail and size. 

®5) Some cores can be eliminated 
by building in as part of the 
mold. 

6) Molds are rigid and have no 
affinity for water so they can be 
stored indefinitely. 

®7) Sand handling is minimized. 

®8) You can produce more molds 
per man hour. 


®9) Unskilled labor can produce = 


precision molds. 

There are four basic types of mate- 
rial used for shell molding pattern 
equipment. They are aluminum, 
bronze, iron and steel. 





Table I 


Maint. Life Thermal Coeff. Spec. 
Cost Cost Exp. Cond. Exp. Ht. 


Aluminum 1° 3 3 1 4 4 
Iron 4 1 1 3 
Brass 2 2 2 ‘ K 1 
Steel 3 1 1 2 
®Lowest number best. 








Suppose we had a high produc- 
tion close-tolerance casting with rela- 
tively thin high projections to run 
on a machine where the pattern tem- 


perature varied. On the basis of this — 
_ strength for good flowability and oth- 
ers have as high as 10 per cent 


chart we would choose cast iron for 
the following reasons: 


*1) Low maintenance cost and | 


greater production life. 


©2) Low coefficient of expansion | 
results in greater accuracy despite : 


variance in pattern temperature. 


®3) Greater heat capacity produc- : 


es a more uniform shell. 

Other considerations in designing 
core boxes and patterns are: 

® Stabilize the metal to prevent 
growth and distortion. 


modern castings 


® Use like materials with the same 
coefficient of expansion in a given pat- 
tern or core box. 

® Keep separate cope and drag 
patterns as uniform in mass as possi- 
ble so they will expand a like amount 
at operating temperatures. 

® When high thin projections are 
required, insert the cavities so that 
they extend all the way through the 
base plates, giving conduction of heat 
from its source to these projections. 

® Radius external corners of cavi- 
ties, gates and runners for more uni- 
form build-up of shell material in 
these areas. Besides improving the 


by Huspert Cuappre 
The National Supply Co. 
Torrance, Calif. 


if The continuous efforts of foundries 
to improve the surface condition 
of castings are contributing to general 
improvement. Factors of utmost im- 
portance are quality controls, con- 


© stant vigilance and a record of past 
- experiences which can be applied to 


new castings of similar contours and 
designs. 

Although water is the cheapest 
and most important ingredient, it can 
be expensive if casting defects result 
from its improper use. Too much wa- 
ter can cause defects such as scabs, 
buckles, penetration, blow holes and 
many others. 

® Some foundries like low green 


green strength which gives poor flow- 
ability. A sand with high green 
strength usually does not produce 
scabs on large castings. Low green 
strength and good flowability are 
more apt to produce scabs. 

® High permeability allows gases 
to escape more readily. Low permea- 
bility makes a smoother finish, but 
requires longer drying time. Sand 
with low permeability also resists con- 


AFS Regional 


over-all shell strength, this will re- 
duce cracking caused by thermal 
shock. 

® To facilitate easy removal of the 
shell and obtain maximum pattern 
life, incorporate some draft into the 
vertical sections of the pattern. 

® No allowances are made for 
mold shrinkage because the mold 
shrinks about as much as it expands 
when poured. 


Pattern Rigging 


Mold cavities must be rapidly filled 
with molten metal. This increases the 
time between beginning of solidifica- 
tion and breakdown of the shell. It 
also tends to reduce or avoid swells 
in many types of castings. 

Blind risers can be used success- 
fully in shell molding providing the 
riser is not less than 1-1/2 in. diam- 
eter. Open risers prove more effec- 
tive in reducing shrinkage and sur- 
face defects. 

The distance a riser will feed in 


CONTROL: 
Key to 


Quality 


traction and contributes to setting 
up cracks. 

® Density is a major factor in coun- 
teracting penetration. With a 48-53 
AFS fineness sand, maximum density 
is reached with approximately 30 per 
cent silica flour. Zircon sand of 115 
AFS fineness also requires 30 per 
cent zircon flour for maximum den- 
sity. 

When sand mix is loaded with sili- 
ca flour, expansion is high and crack- 
ing is imminent. Cellulose additives 
absorb casting contraction and help 
reduce cracks. Cores made entirely 
of green sand or those with only a 
green sand cope collapse well and 
reduce or eliminate cracks. 

® In making Hatfield manganese 
castings, olivine sand has proved ideal. 
For large castings, zircon sand has 
proved advantageous repeatedly. It 
is used to eliminate penetration in 
cores having a heavy section of met- 
al surrounding the cores. It is also 
used in pockets or where the metal 
strikes the sand when pouring into 
a head instead of a gate. Zircon sand 
leads to substantial savings through 
reduced cleaning time. 





Conference Talks 


shell molding is approximately the 
same as it is in green sand molding. 


Operating Temperatures 


Pattern operating temperatures be- 
tween 450 and 500 F are preferred. 
The oven temperature should not be 
less than 800 F. Too low pattern tem- 
perature promotes peelback; too high 
pattern temperature causes areas of 
the shell to drop off the plate. 

Silicone is an effective release 
agent. It can be applied to the pat- 
tern by brushing or spraying. Spray- 
ing the silicone emulsion with a fine 
mist is most effective. 

Some foundries use wax as a releas- 
ing agent but it is not as effective at 
elevated pattern temperatures as sili- 
cones. 

Patterns must be cleaned periodi- 
cally to remove the build-up of re- 
leasing agent. 

Build-up can cause fins on the part- 
ing line, reduce pattern detail and 
pull grains of sand from mold sur- 


RE 


® Since the cold-set process sand 
does not require ramming, the lives 
of core boxes and patterns are great- 
ly prolonged. The cores air-set in the 
core box so fewer gaggers are need- 
ed to support the core in the green 
stage. This also tends to decrease 
cracking in the core areas, since these 
rods expand 1/8 in./ft at 1200 F. 

® Hardness increases 10 to 15 
points when molders trowel a mold to 
patch or smooth irregularities. Molds 
slicked with a trowel invariably pro- 
duce a scab on the casting. For this 
reason when a corner is broken on a 
large mold it has sometimes been 
preferable to cut the extra piece of 
steel off the casting instead of patch- 
ing the mold. 

® Gating can have a drastic effect 
on sand erosion. With one ingate, 
where all the metal passes over the 
same surface, erosion or penetration 
always occurs. Two or more ingates 
provide better distribution with less 
chance for erosion. The National Sup- 
ply foundry uses six to eight gates 
when pouring castings that are 10 
feet or more in diameter. More ero- 
sion occurs in gates that are cut by 
hand than in a rammed gate. 

The one sure way of correcting 
faulty gates is to eliminate the gate 
and pour into a head. Some castings 
weighing as much as 10,000 Ib have 
been poured through a head in the 
National Supply foundry. Usually zir- 
con sand is placed where the metal 
drops into the mold. The head size 
is so large that ladlemen should be 
able to pour without touching the side 


faces, so rough castings are produced. 


Various Molding Refractories 


Several granular refractories (zir- 
con, silica, forsterite and olivine) can 
be used in the production of shell 
molds. 

Zircon and forsterite seem to im- 
prove the surface finish of shell-mold- 
ed castings due to their chilling 
ability. Silica sand is the most popu- 
lar molding refractory and can be 
used in the production of low carbon 
and alloy steel castings. 


Resins 


Powdered resin is normally used 
in quantities of 5 to 7 per cent. Coat- 
ed sands are usually lower in resin 
content ranging from 4 to 5 per cent. 


Investment Time 


The thickness of the shell mold 
produced is a function of the pattern 
temperature and investment time. 
With a pattern temperature of ap- 
of the head. 

The drying of molds, especially 
large ones, also leads to reduced 
sand inclusions. Portable dryers are 


now replacing large ovens, giving : 
* tively long setting period to allow time 
= to place the two mold halves in posi- 


good results with pit molds overnight, 
or at most 16 to 24 hours. 

® When pouring castings that take 
as much as 60,000 to 80,000 pounds 
of metal, two stoppers are used with 
nozzle size of three inches. This per- 
mits pouring colder and faster, there- 


by reducing the time the copes are — 


exposed to the heat of the metal. 
Consequently, spalling decreases. 


By pouring with two nozzles, a ton © 
= it possible to cast many parts to size. 


of steel can be poured in three and 


a half to four seconds, half the time © 
formerly required. The benefits are : 
~ about 18 per cent less metal is need- 


shown in reduced cleaning time. With 
two nozzles on ladle, one nozzle can 
be started into the gate and when 
the metal gets up into the head the 
other nozzle can be opened without 
moving the ladle to pour into the 
head. One nozzle can also be poured 


into a gate until the metal pool is © 


deep enough to open the other into 


a head opening, thereby promoting 
directional solidification and reducing © 


the possibility of sand penetration at 
the gate. 


@ The key to good foundry operation © 
is supervision. An alert supervisor, ; 


using controls in making castings with 
good surface appearance and mini- 
mum sand inclusions, is the best in- 
surance of good foundry operation. 


This article contains highlights excerpted from 
a paper presented at the 1959 California 
Regional Foundry Conference. 


proximately 450 F and investment 
time of 15 seconds, you will produce 
a shell mold approximately 1/4-in. 
thick. 

All shell molds should be held to 
a minimum thickness. Thick molds 
promote casting defects. 


Curing 


The curing time of a shell mold is 
a function of pattern temperature, 
oven temperature and also the per- 
centage of hexamethylenetetramine. 
The hexa- combines with phenol in 
a similar way as formaldehyde, ex- 
cept that ammonia is given off instead 
of H2O. The ammonia serves. as a 
catalyst for the polymerization of the 
resin. 
Ejection 

All ejector pins should be placed 
as near the pattern (on vertical sec- 
tions) as possible. This practice re- 
duces cracked molds and wear on 
patterns by preventing the mold from 
binding on straight vertical sections. 
Assembly for Pouring 


Shell mold cope and drag mold 


» sections can be held together in many 


ways, such as bolting, clamping or 


bonding. 
Bonding resin should have a rela- 


tion and clamp them together. 


Dimensional Tolerances 
Tolerances in the order of 0.003 


= to 0.006 in./in. can be duplicated 


consistently. Perpendicular to the 
parting line, add 0.010 in. to allow 


' for inability to perfectly clamp the 


cope and drag together. This makes 


Also up to 70 per cent less finish 
stock is required on castings and 


ed in the castings. Machining labor 
is reduced as much as 25 per cent 


| because of less metal to be removed. 


Chemical Additives 


CaCOz has proven to be a more 
effective additive for improving sur- 
face finish than MnOz or PbOs. 

Powdered CaCOz in quantities of 
3 to 4 per cent can be used without 
decreasing the mold strength. Larger 
quantities of granular CaCOs3 can 
be used. 

The beneficial action of CaCOs is 
related to its endothermic decomposi- 
tion and the further endothermic re- 


® action of COe with carbon from the 


resin binder. 


This article contains highlights abstracted from 
a paper presented at the 1959 Texas Regional 
Conference. 
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View of Gray tron Pallet System. Pallets can 
be easily moved over rails by hand. Left: 
Plant Engineer Robert H. Clarke. Right: Scale 
mounted on fork truck weighs each component 
of charge. 


ENGINEERING APPLICATIONS PAY OFF AT 
DALTON FOUNDRIES 


INCREASED EFFICIENCY 


To obtain faster, more efficient, production in the company’s gray iron 
foundry, Robert H. Clarke, Plant Engineer at Dalton Foundries, Inc., Warsaw, 
Indiana, designed a pallet system. This flexible system allows molders to 
work two hours before pouring needs to begin. Cooling time can be varied 
to suit the job and pallets can be easily moved over rails by hand. No 
bottom boards are used and the handling formerly required to bring them 
back to the molders has been eliminated. The pallet system provides flexi- 
bility for both production and jobbing type work. 
BETTER CONTROL 


When bond and water are added to sand during mulling, the bond must 
be thoroughly combinded with water to be effective. Plant Engineer Clarke de- 
signed a system to pre-mix water and bond, and pump the mixture into a storage 
tank where it is stirred continually. From the storage tank, small amounts of the 
mixture are metered into a tank by a timer. Compressed air then blows this 
metered amount into the muller at the correct time. This system has resulted in 
better control of sand, faster mulling cycles, and easier handling of materials. 


LOWER COST At the Dalton Foundries the old wheelbarrow method used to charge the 
cupola required seven men. Clarke designed a scale which could be mounted 
on the front of a fork truck to weigh each component of the charge as it was 
loaded into a drop-bottom tub on the truck. After it is loaded, the fork truck 
delivers the material to the charging bucket. This simple, and inexpensive en- 
gineering change reduced the labor requirement to three men instead of the 
seven previously required. 


You can help create a source of engineering talent for the foundry industry by participating 
in the FEF program as a contributing member. 


Foundry Educational Foundation 


1138 TERMINAL TOWER BUILDING e CLEVELAND 13, OHIO 


Space contributed by Modern Castings as another service to the metal castings industry. 
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New 200-ton Lectromelt furnace 
swings into service at Republic Steel 


This new 24-foot, 200-ton top-charge-type Lectromelt electric 
furnace is powered for large-scale production... built for 
maximum availability, minimum downtime between heats. 

For your new melting capacity contact Lectromelt. As the 
world’s most experienced builder of electric furnaces we 
deliver performance. Lectromelt Furnace Division, McGraw-Edison 
Company, 316 32nd Street, Pittsburgh 30, Pennsylvania. 

MCGRAW 


wuen you mer Lectkomellt isi. 
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CAST 


ov ndbook La AUTHORITATIVE REFERENCE 
| FOR DESIGN - ENGINEERS 
a BASIC CREATIVE 
KNOW-HOW IN METAL 


Industrial development, change and new product 
opportunities have created a demand for an essential 
engineering reference volume. The new Fourth Edition 
of the CAST METALS HANDBOOK brings existing 
information on cast metals up to-the-minute. 











Constant research in industry results in constantly 
increasing new developments in materials and science. 
It's when the developments reach the Design-Engineer 
for conversion into components and end products 
that the CAST METALS HANDBOOK becomes an 
indispensable source of information. 


Every chapter of the revised edition is reworked 
and augmented, with such completely new sec- 
tions as: Casting Design, Cross Index of Equiv- 
alent Ferrous and Nonferrous “Casting Alloy 
Specifications, Heat Treatment of Gray Iron, 
Pearlitic Malleable tron, Nodular Cast Iron, 
Titanium-Base Alloys and Zinc-Base Alloys. 


The NEW Cast Wetals Handbook 


CONTAINS: 


1 Reliable working data for utilizing the 
properties of cast metals to the greatest 
engineering advantages. 


Practical, up-to-date facts on HOW to 
get the most out of castings designs. 


Evidence 
of the value of the Cast 
Metals Handbook is indicated AMERICAN 
in the sale of 10,000 copies of the sq ) Golf & Wolf Roads, 
: — P FOUNDRYMEN s Des Plaines, Illinois 
previous edition ... and this Fourth SOCIETY 
Edition is completely modernized HANDBOOK. [] | om an aes Cy ee on 
ond enlarged. EVERY MODERN- : wate ee 
THINKING PRODUCT-DESIGNER NAME TITLE 
NEEDS THIS HANDBOOK! COMPANY 


ADDRESS_ 











CITY. STATE 
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SAN FRANCISCO... 


Fig. 1 . . . Peter Donahue Memorial 


@ San Francisco is a virtual outdoor 
museum ‘displaying fine examples 
of cast metal statuary. In the 
city’s Golden Gate Park alone, 23 
statues stand in commemoration of 
a founding father, city benefactor 
or historical event. Probably an 
equal number dot the city proper. 

One of the most impressive mon- 
uments honors San Francisco's 
pioneer foundryman, Peter Dona- 
hue, who established the initial 
foundry in the Pacific Coast area. 
Donahue’s business venture became 
known as the Union Iron Works, 
operated today by the Bethlehem 
Steel Corp. 


Early Art Work 

The foundry became famous for 
its art work and structural iron 
which lavishly decorated many of 
the early California Spanish-type 
homes. 

In San Francisco’s famous and 
busy Market Street area stands a 
Memorial to Peter Donahue (Fig. 
1), a gift to the city by his son to 
commemorate a truly great pioneer. 


Gallery for 


Metal 


Casfing 


Art 


by P. LAWLER 
San Francisco 


Lick gave millions to the com- 
mon good of San Francisco, and 
in the early 1870's, bequeathed 
$100,000 for a monument to Cali- 
fornia pioneers, to be designed and 
made by Californians. It is con- 
structed of native granite and cast 
iron; castings were poured at the 
now defunct Whyte & De Rome 
Foundry. Foundrymen have ad- 
mired this work which stands on 
Market Street, for many years. Cast 
figures portray hardships and ac- 
complishments of early pioneer life 
(Fig. 2). 


The monument, sometimes referred to as “The 
Mechanics,” was cast of bronze by De Rome 
Brass Founders, San Francisco. It depicts mech- 


anics shearing plates of iron. 


Perhaps one of the best known works of found- 
ry art in San Francisco is the James Lick Mem- 
orial Plaque, the city’s outstanding philanthrop- 
ist, who gave several fortunes to the area during 


ment. 


his lifetime. The Plaque, cast at the Union Iron 
Works shortly before Lick’s death, hangs in the 
vestibule of the Mechanics Library Building. 


Fig. 2 . . . California pioneers 


Gift From Italy 

The latest addition to San Fran- 
cisco’s foundry art is the magnifi- 
cent 12-foot bronze statue of 
Columbus (below) which arrived 
from Italy only a few months ago. 
This statue is a gift from the Italian 
Government to San Francisco, de- 
signed and made by the famous 
Italian sculptor, Vitorio Colber- 
taldo. 

World capitols such as Paris, 
Rome and Vienna offer the visitor 
fine exhibits of foundry art. In this 
country one of the finest exhibitions 
is the famous Lamprecht Collection 
in Birmingham, Ala. Collected by 
John J. Egan, founder, American 
Cast Iron Pipe Co., Birmingham, 
this collection is presently on dis- 
play in the Birmingham city hall. 

Many people have expressed in- 
terest in establishment of a foundry 
art center in San Francisco. This, 
say proponents of the plan, would 
offer people opportunity to fully 
appreciate and better understand 
this unique form of cast iron. ® ® ® 


Statue of Columbus is 12 feet high: it was cast 
in bronze in Italy and bequeathed to the City 
of San Francisco as a gift of the Italian govern- 
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Power Operated 


SHELL CORE 
BLOWER 


Handles core boxes up 
fo 11" high by 13” wide 
and 10" deep 


Produces up to 
120 cycles per hour 


* 

Sand hopper 

Capacity of 70 pounds 
* 

Thermostatically 


controlled within 
5° F up to 550° F 


Fully automatic 


7 . MODEL CBM-1 
unif available 


This Shell Master CBM-1 has features designed for accuracy, speed 
and ease of operation. You’re assured accurate alignment with 
long-wearing chrome guide bars and replaceable nylon bushings. 
Normal cycle of the closing piston is rapid traverse, slow closing. 
Standard equipment includes eight 700 watt heating units. 


For further information, write or phone: 


F. E. (NORTH AMERICA) LTD. 


47 ADVANCE ROAD, TORONTO 18, ONTARIO 





for 





in actual plant situations and typical 
charging layouts detailed in line draw- 
ings. Request bulletin FY-179. Whiting 
Co 


rp. 
Fer Your Copy, Circle Ne. 55, Page 17 


Swingframe . . . grinder for extra heavy 
duty operations portrayed in 4-p bulle- 
tin. Grinding and Polishing Machinery 


” Fer Your Copy, Circle We. 56, Page 17 


in company catalog No. 175. Pyrometer 
Instrument Co. 
For Your Copy, Circle Ne. 57, Page 17 


Powdered synthetic resin . . . of phenol- 
formaldehyde for malleable and nodular 
iron discussed in technical bulletin. 


Reichhold Chemicals, Inc. 
For Your Copy, Circle Ne. 58, Page 17 


Foundry sands . . . described in bro- 
chure. Wedron Silica Co 
Fer Your Copy, Circle Ne. 58, Page 17 


Aircraft steels .. .detailed as to me- 
chanical and physical properties in 24-p 
booklet. Allegheny Ludlum Steel Corp. 
For Your Copy, Circle No. 68, Page 17 


Electric immersion heaters . . . feature 
complete heating package with thermo- 
stat built in. Request bulletin. Edwin L. 
Wiegand Co. 


For Your Copy, Circle Ne. 61, Page 17 


Vibration inducers . . . and vibrator ac- 
cessories listed in catalog. Martin Engi- 
neering Co. 

For Your Copy, Circle Ne. 62, Page 17 


Clamps . . . of all types shown with ap- 
plications illustrated in condensed cata- 
log No. L-19. Adjustable Clamp Co. 

Fer Your Copy, Circle Ne. 63, Page 17 


Nondestructive testing . . . booklet is 
new; describes wide range of applica- 
tions for company’s equipment. Magna- 


flux Corp. 
For Your Copy, Circle Ne. 64, Page 17 


Ferrous metallurgy guide . . . offers 
principal characteristics of steels repre- 
sented across the temperature range to 
2900 F. Tempil Corp. 

For Your Copy, Circle Ne. 65, Page 17 


Temperature control . . . of heat treat- 
ing furnaces discussed in 24-p booklet. 


| circic no. 182, Page 17 


Build an idea file for improvement and profit. 
Circle numbers on literature request 
for manufacturers’ publications which are yours... 


card, page 17, 


the asking 


Series of articles. General Electric Co. 
For Your Copy, Circle We. 68, Page 17 


Permanent magnet . . . assemblies com- 
pletely specified in 28-p brochure. Storch 
Products Co. 

For Your Copy, Circle Ne. 67, Page 17 


Choosing gloves? . . . Request this in- 
dustrial glove selector to help you se- 
lect the right glove for your particular 
need. Pioneer Rubber Co. 

For Your Copy, Circle Ne. 68, Page 17 


Car spotters . . . and pullers may be 
used to pull cars of castings into and 
out of annealing furnaces. Fourteen lay- 
outs offered in this new 20-p book. Link- 
Belt. 

Fer Your Copy, Circle Ne. 63, Page 17 


Microscopic examination . . . of metal- 
lurgical pave is reportedly m made easy 
with lapping-polishing machines discuss- 
in new catalog. Syntron Co. 

Fer Your Copy, Circle Ne. 70, Page 17 


Sling chains . . . completely detailed in 
32-p data book. Columbus McKinnon 
Chain Corp. 

For Your Copy, Circle Ne. 71, Page 17 


Buyers’ guide . . . for purchasers of in- 
dustrial valves offers valve comparisons 
and cross index of valves of 16 major 
manufacturers. Ohio Injector Co. 

Fer Your Copy, Circle Ne. 72, Page 17 


Portable conveyors . . . brochure, 36 
pp, includes belt and scraper conveyors, 
bucket loaders, car unloaders and other 


types. J. C. Corrigan Co. 
Fer Your Copy, Circle Ne. 73, Page 17 


Tooling plastics . . . technical bulletin 


Fer Your Copy, Circie Ne. 74, Page 17 


Induced draft fans . . . covered in new 
bulletin describing advantages and illus- 
trating features. Lehigh Fan & Blower 
Div., Fuller Co. 

Fer Your Copy, Circle Ne. 75, Page 17 


For Your Copy, Circle Ne. 76, Page 17 


Electric tool . . . catalog features com- 


, Ohio Crankshaft Co. 
For Your Copy, Circle Ne. 78, Page 17 


Selection guide . . . for heat-resistant 
cast high alloys offered to you as 10-p 
brochure. Alloy Institute. 

For Your Copy, Circle Ne. 68, Page 17 


are shown in new bulletin. 


Conveyor Co. 
For Your Copy, Circle Ne. 81, Page 17 


For Your Copy, Circle Ne. 62, Page 17 


mix described in folder. Thiem Prod- 
ucts Inc. g 
For Your Copy, Circle Ne. 83, Page 17 


Manifolds . . . for industrial gases speci- 
fied in 24-p catalog. Air Reduction 
Sales Co. 

For Your Copy, Circle Ne. 84, Page 17 


Automatic dumping . . . of slag, shake- 
out sand, castings, etc., achieved with 
multi-purpose dumping unit detailed in 
new catalog. Essex Conveyors, Inc. 

Fer Your Copy, Circle Ne. 85, Page 17 


Chains . . . 17 types of welded and 
weldless chains are illustrated in their 
aang yg a sy - mp Suman 
type. S. G. Taylor Chain Co. 

Fer Your Copy, Circle Ne. 86, Page 17 


Chemicals, Inc. 
For Your Copy, Circle Ne. 88, Page 17 


Wall chart . . . depicting 10 “Do's” and 
10 “Don'ts” of grinding wheel safety. 
Carborundum Co. 

For Your Copy, Circle Ne. 88, Page 17 





Casting Co. 
For Your Copy, Circle Ne. 82, Page 17 


Oil-bentone sand . 


castings. Mopenn Castines reprint dis- 
cusses its use. American Foundrymen’s 


For Your Copy, Circle Ne. 83, Page 17 


Wage pam - . highlights during 1958 
rointed out in government press release 
eo to you. Bureau of Mf National 


Affairs, Inc. 
For Your Copy, Circle Ne. 94, Page 17 


- booklet con- 


Co. 
Fer Your Copy, Circle No. 96, Page 17 


Tray conveyors .. . for storage of —_ 
and castings in process as well as mold 
sand salvage, pictured in brochure. Gif- 
ford-Wood Co. 

For Your Copy, Circle Ne. $7, Page 17 


New bonding method . . . for bonding 
cast iron inserts to die cast parts de- 
tailed in research bulletin. Doehler Jar- 
vis. Div., National Lead Co. 

Fer Your Copy, Circle Ne. 98, Page 17 


Ductile irons . . . booklet, 28 pp, is 


For Your Copy, Circle Ne. 98, Page 17 


F'mployees . . . how they can be better 
used to increase profits is subject of 
aiiamat tela Small Business Ad- 
i 

1 For Your Copy, Circle Ne. 100, Page 17 


Gating and Risering . . . refractories in- 
clude strainer cores, breaker cores, gate 
ties, tues GA di. tend far eonctiteion 


sheet 58F, Louthan Mfg. Co. 
Fer Your Copy, Cirele We. i8t, Page 17 


Technical development . . . and quality 

control laboratory for small manufac- 

turing plants is subject of government 

bulletin; learn how to start one for your 

plant. Small Business Administration. 
For Your Copy, Circle Ne. 102, Page 17 


Hoist specifications . . . for electric 
wire rope hoists listed in bulletin. Hoist 
Manufacturers Association, Inc. 


Manganese . . . in cast iron brochure 
covers function of the metal in furnaces 
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low on the Literature Request card. Ohio 
ar Tube Div., Copperweld Steel 


For Your Copy, Circle Ne. 118, Page 17 


Titanium . . . “fact file” is 2 pocket-size 
booklet covering advantages, metallur- 
gy, ee Seeds Sane arene 
ties, corrosion geek. pond 
ice of titanium. Mallory-Sharon Metals 
Corp. 

7 Fer Your Copy, Circle Ne. 111, Page 17 


Complete history . . . of this company, 
its facilities and products offered to you 
in 32-p brochure which is artist-illus- 
trated throughout. Allis-~Chalmers. 
For Your Copy, Circle Ne. 112, Page 17 


Hot sands . . . and how they cause cast- 
ing imperfections is subject of brochure 
which is yours for the asking. American 
Colloid Co. 

Fer Your Copy, Circle Ne. 113, Page 17 


Products, Inc. 
For Your Copy, Circle Ne. 114, Page 17 


Machining aluminum .. . is subject of 
32-p handbook; all aspects covered. Rey- 
nolds Metals Co. 

For Your Copy, Circle No. 115, Page 17 


For Your Copy, Circle No. 116, Page 17 


Safety chart . . . illustrating safe handling 
of lever-operated hoists is available to 


you free of charge. Manning, Maxwell 
& Moore Inc. 
For Your Cepy, Circle Ne. 117, Page 17 


Automatic batching . . . systems reg- 
ulate all gates, feeders, and con’ . 
as well as providing automatic for 
ingredients. Toledo Scale. 

For Your Copy, Circle Ne. 118, Page 17 


Fer Your Copy, Circle Ne. 119, Page 17 


ee ees eee 
arc process explained in 24-p report. 
American Welding 
For Your Copy, Circle Ne. 128, Page 17 


Chemical analysis . . . of metals facil- 
itated with new tool for taking pin sam- 
ples from solid material. Request bull- 
etin. Laboratory Equipment Corp. 

Fer Your Copy, Circle Ne. 121, Page 17 


foundry operations is subject of 
brochure. A. P. Green Fire 
For Your Copy, Circle Ne. 122, Page 17 


casting. Hitchiner Mfg. Co. 
For Your Copy, Circle Ne. 123, Page 17 


er Gr ale . said to be in- 
or 


of cheaper raw 
material in this ee So cupola. 
Request Bulletin 149-A. Modern Equip- 
ment Co. 

Fer Your Copy, Circle Ne. 124, Page 17 


ities to 400 lb are fully discussed in 
16-p bulletin 5015. Beardsley & Piper 
Div., Pettibone Mulliken Corp. 

For Your Copy, Circle Ne. 125, Page 17 


Oil—bonded sand . . . as compared to 
bentonite-water bonded sand is subject 


of report. Baroid Chemicals, Inc. 
Fer Your Copy, Circle Ne. 128, Page 17 


man, Williams & Co. 
Fer Your Copy, Circle Ne. 127, Page 17 


Aptitude test designed to give 
quick indication ‘of applicant’s ability 
to manipulate numbers; request infor- 
mation. Aptitests. 

Fer Your Copy, Circle Ne. 128, Page 17 


Beryllium copper . . . investment cast- 
ings detailed in 4-p brochure. Brush 
Beryllium Co. 

Fer Your Copy, Circle Ne. 128, Page 17 


Fog nozzles . . . listed and their applica- 
tions shown on data sheet. Bete Fog 


Nozzle, Inc. 
For Your Copy, Circle Ne. 130, Page 17 


Suggestion box . . . plans can save you 
money. For information on how to run 


a suggestion plan, request this 24-p 


Continued on page 118 











ACME STEEL'S IDEA 
INCLUDES 
WHITING CUPOLAS 


Two Whiting hot blast cupolas—the jargest in the world 


—comprise the operational backbone of Acme Steel Com- 
pany’s unique new steel plant in Chicago. With base 
plate shell diameters of 156” and effective hearth diam- 
eters of 114”, the eight-story high water-cooled units 
work in conjunction with oxygen converters to produce 
high-quality steels in multiple small-order batches. Each 
of the cupolas has an hourly capacity of 50 tons of metal. 
Supplementing them is a variety of other Whiting foundry 
equipment—charging trolleys and buckets, hot metal 


—— 
q 
a 87 OF AMERICA’S “FIRST HUNDRED” CORPORATIONS ARE WHITING CUSTOMERS 


mixers, ladles and hoppers—all helping to provide a 
capacity of 450,000 ingot tons a year at this new steel 
making facility. 


For the complete story of this plant, 
the only installation of its kind in 
this hemisphere, write for your copy 
of the WHITING FOUNDER, Winter 
issue. Whiting Corporation 15628 
Lathrop Avenue, Harvey, Illinois. 


HH] 
=4 


FOUNDRY 
EQUIPMENT 


® ® 
MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; PRESSUREGRIP; TRACKMOBILES; FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPMENT 
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Eliminate oxides, dirt 
and other impurities 
from aluminum and 
zinc melts with 


Foseco 
COVERALS 


and get metal-free drosses, too! 


This bulletin 
tells you how 
Send for your 
free copy today 
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booklet. National Association of Sugges- 
tion Systems. 
For Your Copy, Circle No. 131, Page 17 


Shell core . . . machines for production 
of shell cores in all types of foundries 
are covered in new catalog. Dependa- 
ble Shell Core Machines, Inc. 

For Your Copy, Circle No. 132, Page 17 


Chain conveyor . . . systems for over- 
head materials handling are completely 
detailed in catalog. Richards-Wilcox 
Mfg. Co. 

For Your Copy, Circle No. 133, Page 17 


Flooring guide . . . is a manual for main- 
tenance and resurfacing of industrial 
floors. The Monroe Co. 

For Your Copy, Circle No. 134, Page 17 


Industrial control . . . guide for design 
and process engineers, 23 pp. Partlow 
Corp. 

For Your Copy, Circle No. 135, Page 17 


Index to 1959 MODERN CASTINGS 
. is now available for the asking. 
American Foundrymen’s Society. 
For Your Copy, Circle No. 136, Page 17 


Plastics guide offering guide to 
plastics tooling materials for castings 
industry. Marblette Corp. 

For Your Copy, Circle No. 137, Page 17 


free reprints 


@ The following reprints of feature arti- 
cles which appeared in Mopern Cast- 
INGS are available to you free of charge. 
Use the Literature Request Card. 


Olivine aggregate . . . use in industrial 
applications is subject of free reprint 
from AFS TRANSACTIONS. American 
Foundrymen’s Society. 

For Your Copy, Circle No. 138, Page 17 


Titanium castings . . . opportunities out- 
lined in 6-p reprint from MODERN 
CASTINGS. American Foundrymen’s So- 
ciety. 

For Your Copy, Circle No. 139, Page 17 


Oil-bentine sand use for higher 
quality finish in brass and bronze cast- 
ings discussed in reprint from AFS 
TRANSACTIONS. American Foundry- 
men’s Society. 

For Your Copy, Circle No. 140, Page 17 


Carbon refractories . . . in cupola con- 
struction offer advantages pointed out in 
reprint of MODERN CASTINGS article. 
American Foundrymen’s Society. 

For Your Copy, Circle No. 141, Page 17 


Castings alloy combines high 
strength and corrosion resistance. Read 
about it in this free reprint of a MOD- 
ERN CASTINGS §article. American 
Foundrymen’s Society. 

For Your Copy, Circle No. 142, Page 17 





Polish metallurgical samples 
easier, better, more uniform with. . . 





SYNVTRON 


Sand, grind, or polish 
metal, plastics and wood 


LAPPING- 
POLISHING 
MACHINES 





—whether it's one or a number of specimens to be 
polished, SYNTRON Vibratory Lapping-Polishing Ma- 
chines will produce a metallographic finish for an 
electron microscope or brush analyzer examination. 

Gentle, electromagnetic vibration moves the speci- 
mens smoothly around the pan, over abrasive cloth 
or polishing felt cloth. Abrasive cloths are removable. 

SYNTRON Lapping-Polishing Machines are easy to 
install, easy to operate, easy to maintain. 


“Oliver” No. 381 Heavy Duty, Oscillating 
Single Spindle Sander and Metal Grinder 


Available with power tilting feature, operated by 
foot control. Dial at right indicates degree of tilt. 
The No. 381 is rigidly built to provide low cost 
operation, high efficiency. Rugged, it stands up 
under most adverse conditions. 

Write for detailed literature today 


SYNTRON COMPANY 


545 Lexington Avenue, Homer City, Pa. 
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OLIVER MACHINERY COMPANY 


GRAND RAPIDS 2, MICHIGAN 
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Gray Iron Foundry Milestones — No. 1 


PRIMITIVE 


RCHEOLOGICAL STUDIES have unearthed find- 
ings, dating back several thousand years 
B.C., which relate to the melting and casting of 
iron ores. Impure bog ores were reduced to 
spongy masses and cast into molds hewn of 
stone to form crude agricultural implements 
and weapons. To help increase the fluidity of 
the molten metal, animal and sometimes human 
bones were added to the melt. 

This was the humble beginning of a craft that 
has developed, down through the centuries, into 
the highly specialized Gray Iron Industry of 
today. From machinery to bathtubs, from steel 
mill rolls to motor housings, gray iron castings 
play a vital role in the nation’s industrial growth. 

As a supplier of quality foundry coke and pig 
iron, Pittsburgh Coke & Chemical Company is 
proud to contribute to the continuing growth 
of the great Gray Iron Foundry Industry. 


7 


* 
h 


IRON MAKERS 


Reproductions of the “Primitive Iron Makers,” suitable 
for framing, may be obtained without charge by writing 
to the Coke & Iron Division, Pittsburgh Coke & Chemical 
Company, Grant Building, Pittsburgh 19, Pennsylvania. 


Neville Pig Iron and Neville Coke for the Foundry Trade 
PIG IRON © COKE « FERROMANGANESE « CEMENT + COAL CHEMICALS + PROTECTIVE COATINGS « PLASTICIZERS * ACTIVATED CARBON 
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the SHAPE of things 


by Hersert J. WEBER 
director—AFS safety, 
hygiene, air 

pollution control 
program 


THAT RADIATION SCARE 





CAUTION | 
&,® 
a 


Do Not ENTER 
THIS AREA 


With the increasing use of x-ray 
and radioactive materials in the found- 
ry, it may be of interest to consider 
the hazard. 

Radioactive materials emit energy 
which can damage the body if re- 








ceived in sufficient quantity. Within 
limits such damage can be repaired 
by the body so that there is no 
apparent effect. 

Therefore when it is known that 
these limits can be maintained, it is 
reasonable for people to expose them- 
selves to radiation in order to do nec- 
essary work. But it follows that the 
degree of exposure should be relat- 
ed to the importance of the work 
being accomplished. 

We cannot avoid radiation. All of 
us are exposed to it from outer-space 
cosmic radiation which increases in 
intensity at higher altitudes. In Den- 
ver, we would receive twice the cos- 
mic radiation received at sea level. 

If we go down in a mine where 
cosmic radiation cannot penetrate, we 
are still exposed to radioactive mate- 
rial in the earth’s crust. 





CLOGGING 
/M NON nyLON 


CORE VENTS 


WITH EXCLUSIVE LOCK IN SLOT CONTROL 
(ALL STANDARD SIZES FROM 3/16” TO 112”) 


SAVE TIME and MONEY with one standard Non-Clogging Vent for 


a 


— All Blowplates and Core Boxes. 


@ Out lasts metal vents 3 tol. 
@ Acid, Oil and Steam resistant. 
@ Easily and quickly contoured to shape of box. 


Samples on request. . . 


ONIS@)\erelelbsitetes 


110-120 EAST 115th STREET 


Phone, Wire, Write Today! 
INterocean 8-7700 


A Division of Monarch Products Corp 
e CHICAGO 28, ILLINOIS 


Circle No. 188, Page 17 


modern castings 


120 ° 





Moreover, there are radioactive ma- 
terials within our bodies; elements 
that have been radioactive from the 
beginning of time. Water from some 
mineral springs is slightly radioactive. 

The population as a whole receives 
a certain amount of radiation from 
medical diagnostic and therapeutic 
procedures which may have some 
harmful effects. 

A most common error is the failure 
to compare radiation hazards with 
other more familiar hazards. All hu- 
man activity involves risks. Some are 
physical such as being struck by a 
falling object. Others are mental such 
as those of the executive who is un- 
der the constant strain of delivering 
satisfactory results. 

Consciously or not, in selecting a 
field of work, we make an appraisal 
of the hazards involved along with 
other factors such as pay or security. 
Each occupation has its own peculiar 
hazards. In controlling the hazard, 
we reduce the probability of an acci- 
dent to a minimum but cannot guar- 
antee absolute freedom from risk. 

In the case of a radiation hazard, 
some people regard it as one apart 
from other hazards and demand that 
we be absolutely safe from it. No- 
where is there absolute safety. We are 
always weighing the hazard against 
the good to be accomplished. 

We all know that serious diseases 
can be spread from one person to 
another by improperly washed table- 
ware. Yet who but a neurotic would 
go into a restaurant and apply a steril- 
izing solution to all the tableware 
offered to him. In general, people 
weigh the risk and find it so slight 
that they prefer to ignore it. 

When we drive on the highway 
situations can arise in which we may 
be killed or maimed under circum- 
stances entirely beyond our control. 
This can happen despite the fact that 
we might be a truly “defensive” 
driver. The only control we have is 
to stay at home. 

Yet, while thousands are killed and 
injured on our highways, few of us 
refrain from driving automobiles be- 
cause of this terrible accident toll. We 
have weighed the hazard against the 
good and made our decision. 

It is obvious that if man were to 
avoid all risks, all human activity 
would cease. Even those with a pro- 
found abhorrence for work, such as 
the teen-ager or the Knight of the 
road, could not tolerate such a situa- 
tion since they must depend on the 
activity of others. 

Radiation can truly be dangerous; 
but an understanding of why it can 
be dangerous and how it can be han- 
dled safely can change fear to re- 
spect. “Knowledge dispels fear.” 





ce advantage of these 
PLUS VALUES 
USE <{}> FOUNDRY COKE! 


HIGHEST FIXED CARBON .. . ABC standard foundry 
coke improves melting ratios . . . is most 
efficient for gray iron cupola melting. 


CONSISTENT QUALITY . . . ABC’s laboratory staff 
maintains close chemical and physical 
control and supervises daily operations of 
our production-size test cupola. 


UNIFORM COKE SIZE. . . Each carload is carefully 
screened to sizes “Just Right” for every 
cupola requirement. 


PRODUCTION-SIZE TEST CUPOLA . . . Only ABC 
maintains this facility for regular checks 
of carbon pick-up and temperatures. Re- 
sults are available to ABC customers to 
help forecast coke performance. 


EXPERIENCED MELTING SERVICE . . . ABC's staff of 
practical cupola service engineers has un- 
excelled experience and is always ready 
to help users produce better castings at 
lower melting costs. 


ABC produces standard foundry coke for gray iron 
melting and several grades of special and malleable 
foundry cokes. Whatever your carbon pick-up re- 
quirements, be it high, medium or low, ABC has a 
coke tailored for your need. ABC’s annual produc- 
tive capacity of over 900,000 tons of strictly mer- 
chant coke is your assurance of dependable service 
under all conditions of supply and demand. Forty 
years of experience in the production of premium 
quality foundry coke is your guarantee of better 
melting with fewer rejects and higher profits. 


A TRIAL ORDER WILL CONVINCE YOU! 


General Sales Office: 
First National Building 


ALABAMA BY-PRODUCTS kL 
CORPORATION 








Sales Agents: 
reat Lakes Foundry Sand Company, Detroit; St. Louis Coke & Foundry Supply Co., St. Louis; The Ranson and Orr Company, Cincinnati; Kerchner, 
Marshall and Company, Pittsburgh; Balfour, Guthrie & Company, Ltd., San Francisco; Anselman Foundry Services, St. Charles, ilinois 
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‘oben 
yr darl 


HEAT 


ACCURATELY 


with 


the improved 


PYRO 
OPTICAL 
PYROMETER 


The only self- 
contained direct- 
reading optical py- 
rometer for quick 
temperature meas- 
urements of molten 
iron, steel, monel, 
etc. 


the universal 


PYRO 
SURFACE 
PYROMETER 


Rugged, easy to 
read. Ideal for shell 
molding, core oven, 
mold and die sur- 
face temperature 
measurements. 
Single and double 
ranges from 0- 
300°F to 0-1500°F. 


Send for catalog No. 168. 


PYR Q METER iat: 


BERGENFIELD 10, NEW JERSEY 
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No: G3 John, T., Ltd., Toronto, Ont. 

= om. ie. Ltd., Halifax, N.S. (1); 
(2); 

Holmes Foundry Ltd., Sarnia, Ont. (3). 

Hopper Foundry Ltd., The, Forest, Ont. 


(3). 

Howard Furnace & Foundries Ltd., To- 
ronto, Ont. (1); (2). 

International Hardware Company of Can- 
ada Ltd., Belleville, Ont. (2); (3) 

international Malleable Iron Co., Ltd., 
Guelph, Ont. (3). 

Jardine, A. B., & Co., Ltd., Hespeler, 
Ont. (3). 

Julian White Metal Casting Products 
Reg’d., Montreal, Que. 

Kent Foundry Ltd., Chatham, Ont. (3). 

Kondu Mfg. Co., Ltd., Preston, Ont. (3). 

La Compagnie Dussault & Lamoureux, 
St. Hyacinthe, Que. (3). 

La Cie F. X., Drolet, Quebec, Que. (3). 

La Fondrie de Robertsonville, Ltd., Rob- 
ertsonville, Que. (3). 

La Fonderie de St. Romuald Enr’g., St. 
Romuald, Que. (3). 

La Fonderie St. Anselme Ltee., St. An- 
selme Station, Que. (3). 

La Fonderie Ste. Croix, Ltee., Ste. 
Croix, Que 

La Fonderie de Thetford, Thetford Mines, 
Que. (1) 

La Fonderie 3) rottier Inc., St. Casimir, 
Que. (2). 

Lesperle, Louis, Enrg., St. Ours, Que. 

Lawson, Thos., & Sons, Ltd., Ottawa, 
Ont. (1). 

Legare Foundry Ltd., Sherbrooke, Que. 


(3). 

Les Ateliers Emile Coutre  Ltee., 
Chicoutimi, Que. (3). 

Lethbridge Iron Works Co., Ltd., Leth- 
bridge, Alta. (3); (4). 

Letson & Burpee, Ltd., Vancouver, B.C. 
(1); (2); (4). ' 

Lindsay, N.B, Petrolia, Ont. (2). 

Link-Belt Ltd, Toronto, Ont. (1); (3). 

Littler & Sons iron Works Ltd., Van- 
couver, B.C. (3). 

Lobsinger Bros., Mildmay, Ont. (3). 

Lunenburg Foundry & ne Ltd., 
Lunenburg, N.S. (1); 

Mace Foun ty Co., dicmreal, Que. (4). 

Meme. ag ad Ltd., Magog, Que. (1); 

); (3); 

cineca Foundry Co., Ltd., Vancouver, 
B.C. (1); (2); (3). 

Manitoba Bridge & Engineering Works 
Ltd., Winnipeg, Man. (1); (3). 

Marshall, A., Foundry, Windsor, Ont. (3). 

Matheson, i, & Co., Ltd., New Glasgow, 
N.S. (1); (3). 

ety ae Sons, Ltd., Saint John, 

McAvity, a & Sons (Western) Ltd., 
Medicine Hat, Alta. (3). 

McCoy Foundry Co., Ltd., Hamilton, 
Ont. (3). 

McCrae, John, Machine >, yeaa Co., 
Ltd., The, oy Ont. 

Mcintyre & Taylor, td., =. Ont. (3). 

McKinnon Industries Ltd., The, St. 
Catharines, Ont. (3). 

McLean & Powell Iron Works, Vancou- 
ver, B.C. (3). 

McLennan Engineering Works, Ltd., 
Campbellton, N.B. (1); (2); (3). 

Mitchell, Robert, Co. itd., The, Mon- 
treal, Que. (3). 

Monarch Machinery Company Ltd., Win- 
nipeg, Man. (3) 

Moncton Foundry & Machine Co., Ltd., 
Moncton, N.B. (1); (2); (3). 

Monsarrat Machinery & Foundries, Ltd., 
Riviere du Loup, Que. (2). 

Mont Laurie Industries Ltd., Mont Lauri- 
er, Que. 

Montreal Foundry, Ltd., Montreal, Que. 
(1); (2); (3); (4). 

Moose Jaw Foundry, Moose Jaw, Sask. 


(3). 
Muskoka Foundry, Ltd., Bracebridge, 
Ont. (1); (2); (3). 


Nanaimo Foundry & Engineering Works, 
Ltd., The, Nanaimo, B.C. (3). 

Napanee iron Works, Ltd., Napanee, 
Ont. (3). 

New Glasgow Foundry, New Glasgow, 
N.S. (3) 


New Westminster Foundry Co., Ltd., 
New Westminster, B.C. (3). 

Niagara Foundry Company Ltd., The, 
Niagara Falls, Ont. (3); (4) 

Nichols Bros., Ltd., Edmonton, Alta. (3). 

Norwood Foundry Ltd., Edmonton, Alta. 
). 


(3 

Nye Foundry, Vancouver, B.C. (3). 

Okusa (Canada) Ltd., Montreal, Que. (3). 

Otaco, Ltd., Orillia, Ont. (3); (4). 

Otis Elevator Co., Ltd., Hamilton, Ont. 

Ottawa Boiler a Steel Works, Ottawa, 
Ont. (3). 

Owen Sound Metal Industries Ltd., 
Owen Sound, Ont. (3). 

Oxford Foundry & Machine Co., Ltd., 
Oxford, N.S. (1); (3). 

Payette, P., Co., _ Penetanguishene, 
Ont. (1); (2); 

Peacock fay Ltd., Montreal, Que. 
(1); (2); (3); (4). 

Pease Foundry Co., Ltd., Toronto, Que. 


(3). 
Peterson, N. C., Machine Works, Winni- 


peg, Man. 

Pioneer Foundry & Machine Works Ltd., 
Port Alberni, B.C. 

Plessis Radiator Ltd., Plessisville, Que. 
(1); (2); (3). 

Pont Viau Foundry Ltd., Montreal (3). 

Port Arthur Shipbuilding Company, Port 
Arthur, Ont. (1); (2); (3). 

Prince Albert Foundry Co., Prince Al- 
bert, Sask. (3). 

Progressive Engineering Works, Ltd., 
Vancouver, B.C. (3). 

Ramsay & Adams Foundry Co., Ltd., 
Victoria, B.C. (1); (3) 

—- Foundry Co., Ltd., Vancouver, 
B.C. ( 


Robinson Machine & Supply Co. Ltd., 
Calgary, Alta. (1). 

Rockwell Manufacturing Company of 
Canada, Ltd., Guelph, Ont. (3). 

Ross & Howard iron Works Co., Ltd., 
Vancouver, B.C. (1). 

St. Hyacinthe Foundry Ltd., St. Hya- 
cinthe, Que. 

6 Industries Ltd., St. Jerome, 
u 

sorb cin (2 Iron Works, Ltd., Saint John, 

Shantz. P. Qe Foundry, Preston, Ont. (3). 

Smith Brothers, Beaverton, Ont. (3). 

= Pipe & Fittings Ltd., Toronto, Ont. 


Soo Foundry & Machinery Company Ltd., 
Sault Ste. Marie, Ont. 

Standard Foundry & Supply Co., Ltd., 
Windsor, Ont. (3). 

Standard Iron & Engineering Works Ltd., 
Edmonton, Alta. (3). 

Stephens-Adamson Mfg. Co. of Canada, 
Ltd., Belleville, Ont. (1); (2); (3). 

Sudbury Construction & Machinery Com- 
pany Ltd., The, Sudbury, Ont. (3). 

Sydney Engineering & Dry Dock Co. 
Ltd., The, Sydney, N.S. (3). 

Terminal Ci lron Works, Ltd., Van- 
couver, B.C. (3). 

Thor Foundry, St. Boniface, Man. (2). 

Tomlinson, T., Foundry Co., Ltd., To- 
ronto, Ont. (1); (2); (3). 

Tweed Engineering & Foundry Ltd., 
Tweed, Ont. (3). 

Union Foundry Ltd., Granby, Que. (3). 

United Nail & Foundry Co. Ltd., St. 
John’s, Nfid. 

area a). Corp. Ltd., Toronto, Ont. 

Vancouver Iron & Engineering Works 
Ltd., Vancouver, B.C. (3). 

Vessot. S., Co., Ltd., Joliette, Que. (3). 

Viau, M. 1, & Fils, Ltee.. St. Jerome, 
Que. (3). 

Victoria toe Co., Ltd., The, Ottawa, 
Ont. (1); (2); 

Victoria Machinery ~— Co., Ltd., Vic- 
toria, B.C. (1); 

Wabi Iron works, ia, * aa New Lis- 
keard, Ont. (1); (3); 
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OTTAWA SILICA SANDS... 


Photo courtesy of Caterpillar Tractor Co. 


CORE SETTING STATION AT CATERPILLAR TRACTOR CO. 
Cylinder block line, Peoria, Illinois plant. 


Caterpillar Tractor Co. has used Ottawa Silica Sand 

for 30 years for these reasons: Availability — perform- 

ance — cost. Caterpillar requires large tonnages of core 

sand and must have a dependable source of supply. Cores 

produced with Ottawa silica sand are uniform in hard- 
A Caterpillar crawler tractor FJP at work on trans-Canadian ness. ‘Two important cost-saving factors are low oil 
Highway, near Field, B.C., Canada (core of engine block requirements and high reclaimability. 


produced with Ottawa Silica Sand). 
Look to Ottawa Silica for ROUNDNESS OF GRAIN 


ig FINES? AND FREEDOM FROM AGGLOMERATES . 
$ GRAIN SIZE CONTROL, car-after-car. 


*e 


Mail us your type of metal and size of casting section—we will 
be happy to send recommendations for grain size. 


wi OTTAWA 


Serviced by two main trunk railway y \ SILICA COMPANY 


systems, Ottawa Silica offers fast de- PLANTS LOCATED IN 
livery to all corners of the nation. OTTAWA, ILL. AND ROCKWOOD, MICH. 


SERVING THE FOUNDRY, GLASS AND CERAMIC INDUSTRIES FOR OVER 50 YEARS 
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er um Products, Ltd., Windsor, 
Warden King Ltd., Montreal, Que. (3). 
es Ay aa Governors, Ltd., Cornwall, 
n 


Watson, John, Manufacturing Company 


Ltd.. The, Ayr, Ont. (3). 
a & Brass Ltd., Welland, Ont. 
Wells Foundry, Ltd., London, Ont. (3)., 
os _—- Co. Ltd., Wingham, 
n 
Western Machine and Engineering Ltd., 
Regina, Sask. (1); (2). 
—_— _— & Sons Co., Ltd., London, 
Whittaker Fireplaces, Windsor, Ont. (3). 


Windsor Furnace Co., Windsor, Ont. (3). 

Windsor Patterns Ltd., Windsor, Ont. (4). 

arta J. A., & Son Ltd., Oakville, 
nt. 5 


i 
0 


CASTINGS, Magnesium and Magnesium 
Alloy. 


Aluminum Co. of Canada, Ltd., Montreal, 
Que. (die, permanent mold and sand). 
me Die Casting Co. Ltd., Hamilton, 
nt. 
Canadian Magnesium Products Ltd., 
Preston, Ont. 


Canadian Steel improvement Ltd., To- 


Today’s trend to smaller, light-weight cars will demand ronto, Ont. (sand, permanent. mold). 


huge quantities of non-ferrous castings that must be produced to — Castings Ltd., Merrickville, 


exacting standards of efficiency, economy and metal-purity. Light Alloys Ltd., Haley, Ont. 
Major Aluminum Products (B.C.) Ltd., 


Crucible melting fits this picture to a “T” — especially with the new BIG mitchell, Rebert, Co. Ltd., Montreal, Que. 


crucibles that give you big volume plus the flexibility, reliab lity and 
economy always associated with CRUCIBLE MELTING. CASTINGS, Malleable Iron. 


Auto Specialties Mfg. Co. (Canada), Ltd., 
Windsor, Ont. 
NEW! “A newly printed brochure: ‘Getting the Most from Crucible ae ae. . 
Melting’ is now available. Combines the complete ‘Crucible Charlie’ manila, Ont. y i lies 
H ; ; ; ion. Fittings, Ltd., Oshawa, Ont. 
series and contains much practical, eae information. For your FREE Galt Malleable iron Ltd., Galt, Ont. 
copy, return coupon below—today. Grianel Co Company of Canada, Ltd., To- 
ronto, O 
international Malleable iron Co., Ltd., 
; uelp 
These manufacturers are ready to assist you McKinkon Industries, Ltd. The, St. 
with melting and pouring problems, foundry Catharines, Ont. 
layouts and crucible furnace servicing: ye he ge Iron Co., Ltd., The, 
Plessis Radiator Ltd., Plessisville, Que. 


¢ THE JOSEPH DIXON CRUCIBLE COMPANY —_ Foundry Co., Ltd., Vancouver, 


Smiths Falls Malleable Castings Co. Ltd., 
+ ELECTRO REFRACTORIES & ABRASIVES CO. nthe Falls Maltesh 


» LAVA CRUCIBLE-REFRACTORIES COMPANY Whitty Melieable won ond Brass Co. 


e ROSS-TACONY CRUCIBLE COMPANY Windsor Patterns Ltd., Windsor, Ont. 
+ VESUVIUS CRUCIBLE COMPANY 


CASTING, Precision, Investment, Lost Wax 
« AMERICAN REFRACTORIES & CRUCIBLE CORP. Process. 


Deloro Stellite, Division of Deloro Smelt- 
ing & Refining Co. Ltd., Belleville, Ont. 

Goldsmith Bros. Smelting & Refining 
Co. Ltd., Toronto, Ont. 

—_ Fine Castings Ltd., Toronto. 

nt. 

Morris Precision Castings, Toronto, Ont. 

Precision Investment Casting Comapny, 
Toronto, Ont. 

Roberts-Gordon Appliance Corporation 
Ltd., Grimsby, Ont. 

CRUCIBLE MANUFACTURERS ASSN. Supreme Precision Castings Ltd., Mon- 


11 West 42nd Street, N. Y. 36, N. Y. treal, Que. 
WB Send for our New complete series of “Crucible Charlie” brochures . . . : 
“Getting the Most from Your Crucible Meltings.” CASTINGS, Stainless Steel. 


A.1. Steel & tron Foundry Ltd., Van- 
Ree couver, B.C. 

Canadian Steel Foundries (1956) Ltd., 
... COMPANY Montreal, Que. 

Canadian Sumner Iron Works Ltd., Van- 


ADDRESS.. : ; couver, B.C. 
CITY ; ee STATE.. Continued on page 126 
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Molybdenum and reliability 


go hand in hand 


Through the years, iron and steel producers have recognized molybdenum as 
an alloy giving assured results in producing higher than normal properties every 
time. ‘“‘Moly”’ is compatible with other elements which may be commonly used, 
such as nickel, chromium or vanadium. 

In high temperature alloys and corrosion resistant steels, Moly’s use has long 
proven most acceptable. It endows steels with air hardening, increases the depth 
of hardening, is responsible for an increase in low temperature impact properties, 
and possesses ability to increase wearing qualities. 

Especially to those contemplating new heat treatment or design, molybdenum 
affords a proven usefulness in assuring desired results. MCA’s vast experience in 
the use of alloys is yours for the asking. If you have a question about molybdenum’s 
potentialities in any ferrous product, write today for the latest technical help. 


MOoOLYBDENUON 


2 Gateway Center CORPORATION OF AMERICA Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumiey-Donaldson Co., Los Angeles, San Francisco 
Subsidiary: Cleveland -Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 
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is your assurance of | 
Quality Castings 





Its high carbon content. . . low sulphur 
... low ash and uniform carbon 
absorption . . . its carefully controlled 
structure and sizing . . . all combined to 
produce a coke of unsurpassed quality. 
Indianapolis coke gives maximum metal 


temperature with minimum coke per charge. 


Years of Service to 
American Foundrymen 


Hickman, Williams & Company 


CHICAGO «+ DETROIT + CINCINNATI « ST. LOUIS * NEW YORK 
CLEVELAND * PHILADELPHIA + PITTSBURGH * INDIANAPOLIS * ATLANTA 
Established 1890 
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Dominion Foundries & Steel Ltd., Ham- 
ilton, Ont. 

Fahralloy Canada Ltd., Orillia, Ont. 

Indiana Steel Products Company of Can- 
ada Ltd., The, Kitchener, Ont. 

Page, G., Ltee., Montreal, Que. 

Quebec Metallurgical Industries Ltd., Al- 
loys Division, Ottawa, Ont. 

Shawinigan Chemicals, Ltd., Stainless 
Steel & Alloys Div., Montreal, Que. 
Welland Electric Steel Foundry, Ltd.. 

Welland, Ont. 


CASTINGS, Steel, Mild and Alloy. (Carbon, 
Chrome, Manganese, Molybdenum, 
Nickel, Vanadium). 


A. 1. Steel & iron Foundry Ltd., Van- 
couver, B.C. (Manganese, special al- 
loy, carbon). 

Canada Elertric Castings, Ltd., Orillia, 


nt. 
Canada Iron Foundries Ltd., Montreal, 


ue. 

Canadian Steel Foundries (1956) Ltd., 
Montreal, Que. 

Canadian Sumner tron Works, Ltd., Van- 
couver, B.C. 

— Unitcast-Steel, Ltd., Montreal, 

ue. 

Dominion Bridge Co. Ltd., Montreal, Que. 

Dominion Engineering Co. Ltd., Mon- 
treal, Que. 

Dominion Foundries & Steel, Ltd., Ham- 
ilton, Ont. 

Fahralloy Canada Ltd., Orilla, Ont. 

Foothills Steel Foundry & Iron Works 
Ltd., Calgary, Alta. 

Holden Company Ltd., The, Montreal, 
Que. 

Holmes Foundry Ltd., Sarnia, Ont. 

Indiana Steel Products Company of 
Canada Ltd., The, Kitchener, Ont. 

Joliette Steel Division of Dominion 
Brake Shoe Company Ltd., Montreal, 
Que. (Manganese). 

Kennedy, Wm., & Sons, Ltd., The, Owen 
Sound, Ont. 

La Cie F. X. Drolet, Quebec, Que. 

Lynn, MacLeod Metallurgy Ltd., Thet- 
ford Mines, Que. 

Manganese Steel Castings Ltd., Sher- 
brooke, Que. 

Manitoba Steel Foundry Division, Do- 
minion Brake Shoe Co. Ltd., Selkirk, 
Man. 

Maritime Steel & Foundries, Ltd., New 
Glasgow, N.S. 

Nanaimo Foundry & Engineering Works, 
Ltd., The, Nanaimo, B.C. 

Payette, P., Co., Ltd., Penetanguishene, 
Ont. 


Peacock Brothers, Ltd., Montreal, Que. 

Quebec Metallurgical Industries Ltd., Al- 
loys Division, Ottawa, Ont. 

= Foundry Co., Ltd., Vancouver, 
B 


Shawinigan Chemicals, Ltd., Stainless 
Steel and Alloys Div., Montreal, Que. 

Screl Steel Foundries, Ltd., Sorel, Que. 

United Nail & Foundry Co. Ltd., St. 
John’s, Nfid. 

Vancouver Iron & Engineering Works 
Ltd., Vancouver, B.C. 

Victoria Machinery Depot Co., Ltd., Vic- 
toria, B.C. 

Welland Electric Steel Foundry, Ltd., 
Welland, Ont. 


CASTINGS, Zinc. 


Barber Die Casting Co., Ltd., Hamilton, 
Ont. 

Carpenter Die Casting Co. Ltd., Hamil- 
ton, Ont. 

Diecast Products Ltd., Winnipeg, Man. 

Lakeshore Die Casting Ltd., Oakville, 
Ont. 

Regal Die Casting Company Ltd., Bramp- 
ton, Ont. 

Webster Air Equipment Co., Ltd., Lon- 
don, Ont. 








Rugged, lightweight Transite Core Plates 
add new speed to precision core production 


Asbestos-cement composition resists shock, break- 
age, corrosion . . . is easily cleaned 


More and more experienced foundrymen rely on 
sturdy, finely sanded Transite® Core Plates for the smooth, 
level surface needed to turn out top-quality cores in 
minimum production time. The unusually light weight 
of the boards makes them easy to handle. . . also helps 
step up production. 


How can Transite Core Plates stay smooth and true, 
even during baking and drying? They’re fabricated of 
fibrous asbestos and cement in a special Johns-Manville 
process. Year in and year out, the rugged material stands 
up with a minimum of warpage and wear. Boards resist 
shock and corrosion, won’t crack or break under 


JOHNS-MANVILLE 3/¥j 


RODUCTS 


normal conditions. Surfaces can be easily cleaned, too. 


Transite Core Plates have proved themselves in hun- 
dreds of ferrous and non-ferrous foundries all over the 
country. If you haven’t already done so, why not give 
them a chance to go to work, profitably, in your operation? 


Get all the facts — send for FREE 
new Transite Core Plates folder 


Whether or not you now use Transite 7? 
Core Plates, get our FREE new folder @ =e 
IN-219A today! It contains a wealth a 
of helpful information—can make a 
contribution to your profit picture. 

Send the coupon below. 


Johns-Manville, Box 14, New York 16, N.Y. 
(In Canada, Port Credit, Ontario) 


Please send me booklet IN-219A at no cost or obligation to me. 


Name Position 








Firm 


Address 








City Zone State 
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Canadian Research Foundation 





Outlines Plan for Eradication of Silicosis 


@ One of the large foundry corpo- 
rations has called my attention to 
the article on aluminum therapy by 
Herbert J. Weber which appears on 
page 18 of the August 1959 issue of 
Modern Castings. 

The theme of Mr. Weber’s editor- 
ial on “Dust Control” is a laudable 
one. However, there are _ certain 
points in his article that should re- 
ceive further clarification in order to 
dissipate any possible inferences that 
may present themselves to the read- 
er. I am enclosing an answer to Mr. 
Weber's statement. 

J. W. G. Hannon, M.D. 
McIntyre Research Foundation 
Toronto, Ontario 


I agree heartily with H. J. Weber’s 
stand that the basic control of silico- 
sis should be approached through 
engineering and medical methods. I 
also agree that aluminum powder 
should not be regarded as a substi- 
tute for this first line of defense. As 
a matter of fact, the McIntyre Re- 
search Foundation has never advo- 
cated aluminum powder as a 
substitute for engineering and medi- 
cal control. 

It has been stated that production 
foundries remove silica dust from the 
working atmosphere by enclosing them 
and by ventilation. However, in job- 
bing foundries producing large steel 
castings, the problem can be more dif- 
ficult if not impossible. Factors that 
enter into the difficulty are the 
physical construction of the plant, the 
mechanical and human production 
methods, as well as the economics of 
the individual plants. 

Animal research using aluminum 
powder has shown that aluminum 


powder will prevent silicosis!*, sta- 
bilize already developed silicosis*, 
but has no effect on the mature 
silicotic nodules. The above findings 
have been repeated by many inves- 
tigators in countries outside of 
Canada where the original discovery 
was made. 

The article makes reference to a 
group of 34 patients who were treat- 
ed by giving freshly ground alumi- 
num powder to inhale. This informa- 
tion refers to the work of Drs. 
Crombie and Blaisdell*-one of the 
best controlled experiments on_in- 
dustrial pulmonary diseases. The 
testing procedures were the most 
highly scientific that had been used 
up to that time. They involved highly 
technical laboratory and _physiologi- 
cal procedures that are presently 
being used in the modern pulmonary 
research laboratories. 

A reference is made to the work 
of Dr. Berry®, University of Colorado. 
The aluminum compound used by 
Dr. Berry, designated as XH 1010 
(hydrated amorphous  aluminae), 
seemed to offer great promise at the 
time of Dr. Berry’s experiments. 
However, the results of further stud- 
ies with this compound have not 
been as optimistic as were expected. 

The aluminum powder produced 
and used by the McIntyre Research 
Foundation is made from high purity 
metallic aluminum ground to a fine 
particle size. Each particle is about 
1 micron in size and consists of a 
core of pure aluminum surrounded 
by a specific active oxide. Chemical- 
ly, the powder is approximately 15 
per cent metallic aluminum and 85 
per cent aluminum oxide. This is the 
same powder that was used by Dr. 


Canadian Casting Art 


by Max READING 
Foundry Services, Ltd. 
Beaconsfield, Que. 


Metalcasting is indeed an art 
when it is used to produce a work 
of art like the one shown in these 
pictures. This bronze statue of Christ 
adorns the 110-ft high tower of the 
provincial house, Brothers of the 
Sacred Heart, Rosemere, Quebec. 

The 12,000-Ib statue was cast in 
30 pieces of 85-5-5-5 bronze by the 
St. Croix Foundry, St. Croix, Quebec. 
The pieces were welded together to 
form the figure which is 22 ft high 
and 17 ft wide at the outstretched 
arms. 


Leslie H. Osmond of the Mesta 

Machine Company, Homestead, Pa., 

in his study of Aluminum Therapy 

and Silicosis published in the August 

1955 issue of the American Medical 

Association Archives of Industrial 

Health. 

Dr. O. A. Sanders of Milwaukee 
is quoted that he did not recommend 
the use of aluminum dusting in a well 
controlled foundry. However, he did 
state that steel foundries which were 
unable to control the silica content 
of the aerial dust could use alumi- 
num powder. 

The program of the McIntyre Re- 
search Foundation for the eradica- 
tion of silicosis consists of: 

1. Dust control and ventilation. 

2. Medical control of the appli- 
cants and the workmen in the 

foundry. 

8. If silicosis is developed in spite 
of the best dust control, ventila- 
tion and medical control, then 
aluminum powder should be 
used to neutralize that amount 
of silica dust that is uncontrolled 
by engineering methods. 

The control of silicosis in a foundry 
may be easy in one instance and 
extremely difficult if not impossible 
in another. We should use all meth- 
ods that offer any promise of eradi- 
cating this condition. 

1.-2. Denny, J. J., Robson, W. D. and Irwin, 
D. A., “The Prevention Of Silicosis By Me- 
tallic Aluminum,” Can. Med. Assoc., Parts 
I and II, July, 1937 and Mar., 1939. 

8. Gardner, Leroy U., “Aluminum Therapy In 
Silicosis,” Jour. Ind. Hygiene and Toxicol- 
ogy, Sept., 1944. 

4. Crombie, D. W. and Blaisdell, J. L., “The 


Treatment Of Silicosis By Aluminum Pow- 
der,” Can. Med. Assoc. Jour., 1944, Vol- 


ume 50. 

5. Berry, John W., “Aluminum Therapy In 
Advanced Silicosis,” The American Review 
of Tuberculosis, Vol. LVII, No. 6, June, 
1948. 





Sandusky Foundry 
and Machine 


Company did... 
and now heat treats 
centrifugal castings of 
carbon and alloy steel 
at controlled, uniform 
femperatures up 

to 2050° F. with a 


Sandusky Foundry and Machine Co. selected this Hevi-Duty 
Electric Car Bottom Furnace, rated at 2050° F. for their heat treating 
requirements. Casting being heat treated here weighs 13,700 lbs. 


HEVI-DUTY CAR BOTTOM FURNACE 


When your heat treating applications demand qual- 
ity production at uniform controlled temperatures, 
Hevi-Duty can supply either electric or fuel-fired 
furnaces to meet your requirements. 


For example: At Sandusky Foundry and Machine 
Co., Sandusky, Ohio, centrifugal steel castings up 
to 50 inches in diameter by 33 feet in length have 
been heat treated in a Hevi-Duty Electric Car 
Bottom Furnace. This furnace provides accurately 
controlled temperatures to 2050° F. in its 6’ x 6’ x 34’ 
long chamber. They use it to normalize, temper 
and anneal steel and stainless steel castings. Parts 
are either air cooled or water quenched. 


The Hevi-Duty Car Bottom Furnace features five 
zones of temperature control, and by placing a 


[xew-oury | 


A DIVISION OF 


dividing wall between the three forward and two 
rear zones, two separate loads with different tem- 
perature ranges can be treated simultaneously. 
Heating elements in side and end walls, ceiling, door 
and car bottom, plus three removable air-circulating 
fans help provide uniformity of temperature. 


Whatever your particular heat treating applica- 
tion, there’s a Hevi-Duty furnace designed to do 
the job. Car Bottom Furnaces are available with 
many arrangements and optional features—single or 
double end, retort type, controlled atmosphere, 
forced-air convection and others. Be sure to con- 
tact Hevi-Duty first for your heat processing equip- 
ment needs. 


p ASK HEVI-DUTY 


r more information on electric 

or fuel-fired heat treating 
urnaces. Car Bottom Furnaces are 
fully described in Bulletin 644R. 


BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel * Laboratory Furnaces * Dry Type Transformers * Constant Current Regulators 
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classified advertising cocccccces 


For Sale, Help Wanted, Personals, Engineering Service, etc., set solid 
. . 35¢ per word, 30 words, ($9.00) minimum, prepaid. 

Positions Wanted . . 10c per word, 30 words ($3.00) minimum, prepaid. Box 
number, care of Modern Castings, counts as 10 additional words. 

Display Classified . . Based on per-column width, per inch . . 1-time, $22.00 
6-time, $20.00 per insertion; 12-time, $18.00 per insertion; prepaid. 


FOUNDRY MACHINERY SALES INTER- 
NATIONALLY-KNOWN LINE. Key areas 
exclusive representation this excellent, lucra- 
tive opportunity for sincere, conscientious men 
with sound foundry following. Please list 
present lines, references (contacted only with 
approval) and activities. Replies strictly con- 
fidential. Box B-100, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ml. 


FOUNDRY SUPERVISION AND SALES — 
Old, established, gray iron foundry wants a 
man. Must know NI-HARD process and ap- 
plication to mining industry. Supervise slinger 
and melting operations. Must have sales abil- 
ity and knowledge to call on mines. Plant 
located in West. Send complete resumé of 
experience, with picture, and salary require- 
ments. Box B-102, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ill. 











WANTED 


Graduate engineer or metallurgist 
for iron casting sales and service. 
Must be under 34 years. Excellent 
opportunity with growing organi- 
zation in Wisconsin. Box A-103, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Iil. 


SALESMAN 


Experienced salesman to contact ori- 
ginal equipment manufacturers in sale 
of iron castings. Must be able to rec- 
ognize prospective customers and fig- 
ure costs to be competitive. Should 
have a foundry background with some 
college training. Headquarter in Cen- 
tral Wisconsin and service North Cen- 
tral States. Please give complete 
resume of experience in first reply. 
Write Box B-109, MODERN CAST- 
INGS, Golf and Wolf Roads, Des 
Plaines, Ill. 

















FOUNDRY SUPERINTENDENT 


Wanted superintendent for small non-ferrous sand castings foundry in 
Rockford, Ill., area. Must have complete knowledge and experience in 
melting, gating and rigging of patterns. Sand control and sundry prac- 
tices of a sand castings non-ferrous foundry. Give full qualifications and 
references. Box F-156, MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Il. 











MANUFACTURER’S REPRESENTATIVE 
WANTED. Expanding aluminum permanent- 
mold foundry requires representation in Michi- 
gan, Indiana, Southern Ohio, Western Pa., and 
New England. Casting sales background de- 
sired but not essential if otherwise qualified. 
Box B-110, MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ml. 


BACK VOLUMES — Wanted to buy for cash 
of foundrymen, TRANSACTIONS American 
Foundrymen’s Society and other scientific tech- 
nical Journals. A. 8S. ASHLEY, 27 E. 21, N. Y. 
10, N. Y. 














GOOD FOUNDRYMEN 
when you need SUPERVISORY or 
TECHNICAL men why not consult a 
man with actual foundry experience 
plus 15 years in finding and placing 
FOUNDRY PERSONNEL. 

Or if you are a FOUNDRYMAN 
looking for a new position you will 
want the advantages of this experience 
and close contact with employers 
throughout the country. 

For action contact: John Cope 

DRAKE PERSONNEL, INC. 


29 E. Madison St. Chicago 2, Illinois 
Financial 6-8700 


PLANT ENGINEERS 
Experienced on layout of all types 
of foundry equipment, material 
handling and material flows. Send 
complete details on work history, 
education and family status. In- 
clude recent photograph. All re- 
plies confidential. Box F-140, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, IIl. 


WANTED! BOUND VOLUMES OF TRANS- 
ACTIONS OF AFS. Arrangements to sell 
bound volumes of TRANSACTIONS of AFS, 
intact and in good condition, may be made 
through AFS Headquarters. Those who have 
no further use for any volumes of TRANS- 
ACTIONS on their bookshelves are requested 
to communicate with the Book Department, 
American Foundrymen’s Society, Golf and Wolf 
Roads, Des Plaines, Illinois. 




















METALLURGIST 


Graduate metallurgist preferably with some experience in steel foundry 
operations. Exceptional opportunity in a modern, progressive medium- 





sized steel foundry associated with a malleable and ductile foundry 
and machine shop in the Southwest area. A wide range of operations 
in carbon, low alloy, stainless, and wear-resistant steels. Reply with 
complete details, including salary expected, references and recent photo- 
graph. Box B-106, MODERN CASTINGS, Golf and Wolf Roads, Des 
Plaines, Il. 


FOUNDRY CONSULTANT—NON-FERROUS 
Sand Casting — permanent mold casting — 
centrifugal casting — in aluminum — brasses 
— bronzes — 30% leaded bronze — aircraft 
quality bearings and castings — 
ED JENKINS, 286 PENOBSCOT BLDG. 
DETROIT, MICHIGAN — PHONE: 


WOODWARD — 5-7947 











SPECIAL SERVICE .. You may have a problem which you 


have heen unable to resolve with your own organization personnel. A problem 
that could be quickly solved in a month ... a week... a day... by a well- 
qualified man of experience. We have a man or men with many years of ex- 
perience in the exact areas with which you are concerned. Representative areas 
include plant layout, modernization, operation, selection and installation of 
equipment, technical processes, metallurgy, personnel development methods, 
etc. To help you, we assign individuals who have 40 or more years of actual 
experience in specialized fields . . . invaluable know-how, yours to command 
for as long as you need it. Write or phone for detailed information. 


WESTOVER SPECIAL SERVICE ASSOCIATES 
3110 W. Fond du Lac Ave., Milwaukee 10, Wisconsin, Phone — Custer 3-2121 


SALES — SERVICE MAN 


Excellent opportunity for high- 
grade man fully qualified in core 
and molding sand practices to sell 
and service our CERES and CERE- 
ATOM cereal binders. Must travel. 
Good salary and benefits. Fine ad- 
vancement possibilities. Send _re- 
sume to: 

Mr. Paul Stone, Asst. to President 
Illinois Cereal Mills, Inc. 

Paris, Illinois 
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FOUNDRY METALLURGIST ENGINEER 
with executive experience, MS degree, 31, de- 
sires position with managerial growth possi- 
bilities in progressive iron or steel foundry. 
Detailed resumé and first class references 
available on request. Presently employed. West 
Coast preferred. Box B-107, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ml. 





METALLURGIST — Desires sales engineering 
or technical service position. Research and 
development experience. Excellent academic 
background. Young, ambitious, free to relo- 
cate and single. Box B-104, MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 





METALLURGIST with 11 years experience in 
all phases of gray iron metallurgy wishes to 
relocate. Presently holding position as plent 
metallurgist with leading manufacturer. Con- 
sider sales or operations. Bex B-105, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 
Th. 





FOUNDRYMAN — 26 years job and produc- 
tion foundry experience. All departments. 
Helper to top management. Gray iron, alloy 
iron, non-ferrous. Some college. College teach- 
ing. 18 years supervision. Age 45. Resumé on 
request. Box A-105, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Il. 





FOUNDRY MANAGER or general superin- 
tendent now available. Twenty-five years ex- 
perience in gray iron jobbing and production. 
Also knows ductile iron and can handle labor 
relations. College graduate engineer. Willing 
to relocate. Resumé and references available 
on request. Box B-101, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Il. 





CASTINGS SALES ENGINEER. Progressive 
salesman—15 years experience selling and serv- 
icing non-ferrous castings. Sand, permanent 
mold, diecasting. Familiar with all casting 
processes. Resume upon request. Box B-108, 
MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ill. 





FOR SALE | 
2— Model TD4 Taccone Molding | 
Machines (Automatic) 
2—#9 Whiting Cupolas with | 
Modern Swivel-Type Charger | 
ABOVE EQUIPMENT 
SLIGHTLY USED 

Box B-103, MODERN CASTINGS 

_ Golf and Wolf Roads, Des Plaines, | 
Til. 








FOR SALE — CORE BLOWERS, 
rebuilt and guaranteed. 

2—Demmler Model #55. 

1 — Taccone bench type, horizontal or 
vertical clamping. 

Box K-100, MODERN CASTINGS, 

Golf and Wolf Roads, Des Plaines, Ill. 








NEW SERVICE 
MODERN CASTINGS announces a new 
service available to all members of the 
American Foundrymen’s Society. Any 
member seeking employment in the metal- 
castings business may place one classified 
ad of 40 words in the “Positions Wanted” 
column, FREE OF CHARGE. 
Inquiries will be kept confidential if re- 
quested. Ads may be repeated in following 
issues at regular classified rates. Send ad 
to MODERN CASTINGS, Classified Adver- 
tising Dept., Golf and Wolf Rds., Des 
Plaines, Iil. 











ENJOY 
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Why overwork yourself? Dietert-Detroit Sand Control Units can help 
you PRODUCE BETTER CASTINGS AT LOWER COSTS IN LESS TIME. 


AUTOCLAY .. . No. 513 

Saves operator's time in running A.F.S. 

clay substance test. Better castings 

and easier molding result from sands 

with controlled clay content. 

To obtain better casting finish, im- 
rove sand grain distribution, control 
neness. 


i 


RAGONE .. . No. 4210 

Measure fluidity of ferrous and non- 
ferrous metals in seconds. Take the 
guess-work out of pouring require- 
ments—know when your metal will 
flow properly to fill the mold. 








THERMOLASB .. . No. 785 

For clean castings, free of defects. 
Test and control the high tempera- 
ture properties of oad molding 
materials with the Dietert-Detroit 
Thermolab. Reduce or eliminate 
scabs, cuts, etc. 


—- HARDNESS TESTER ... 


Molds too soft? Rough surface can 
result. Molds rammed too hard? 
You may get rat-tailed or buckled 
castings. Be sure your molds are 
properly rammed, use the No. 473 
Hardness Tester. 


MOISTURE TELLER . . . No. 276 
Control moisture content in your 
molding sands and you will control 
the greatest variable a defects 
in any foundry. The No. 276 takes 
but a few minutes to check moisture 
content. 


MOTOR DRIVE . . . No. 401 
Eliminate the human variable of 
hand loading . . . equip your hand- 
operated sand strength machine 
with a No. 401 Motor Drive. 


HARRY W. DIETERT COMPANY 
Gentlemen: Rush me data on the following: 


0 Autoclay No. 513 
(0 Thermolab No. 785 


(© Moisture Teller No. 276 


_ Name. ——- 


(C0 Ragone No. 4210 
(0 Mold Hardness Tester No. 473 
© Motor Drive No. 401 








Company 
Address 
City. 


State 
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Tens-50 Patented 


A patent has been awarded to 
North American Aviation, Inc. on 
their new high-strength aluminum al- 
loy, known as Tens-50. One of 10 
claims in the patent declares: “an 
aluminum base alloy having a high 
ultimate strength, high yield point 
and good ductility consisting of 6%- 
10% silicon, 0.2%-0.6% magnesium, 
0.05%-0.5% beryllium, 0.5%-0.3% of 
an element taken from a group 
consisting of titanium, boron, columbi- 
um, zirconium, tantalum and molyb- 
denum; and the remainder of alumi- 
num containing the usual impurities 
including up to 0.6% of iron and up 
to 0.2% each of copper, zinc, man- 
ganese and chromium.” 

The beryllium changes the long 
needle-like crystalline structure of the 
iron impurities to a comparatively 
harmless nodular form. 

Sand cast test bars, solution heat 
treated, quenched and aged, devel- 
oped 47,700 psi ultimate tensile 
strength, 41,800 psi yield and 2.8 per 
cent elongation. Ductility as high as 
7.5 per cent is possible at lower 
strength levels. Pat. No. 2,908,566 
issued to Roger C. Cron and Romeo 
A. Zuech and assigned to North Amer- 
ican Aviation, Inc. 





If you've troubled with 
gas porosity, oxides 
or poor fluidity in 
iron castings try 


Foseco 
FERROGEN 


compound 


scavenging 


Dulle 
es the details 
end for your 
ee copy today 
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EMPIRE 


“THAT GOOD’’ 
FOUNDRY COKE 
DEBARDELEBEN COAL CORPORATION 


2201 First Ave., North 
Phone Alpine 1-9135 


Birmingham 3, Ala. 
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EVERY little pig goes to Market 


No little pig stays home—for some other 
purpose. The entire production of Interlake’s 


famous Meltrite pig iron is for sale. 


This means you can always count on Meltrite. 
It is in dependable supply at all times 
...a key reason why foundries use more 
Meltrite than any other merchant pig iron. 


ccc* 


Wherever you are, a PM & Company 
Metallurgist is ready to talk with you about 


*“Controlled Cupola Charge’ and how Wigaty? 
it can help you make better profits. Let us As Nn j 4 


hear from you—no obligation. 


PICKANDS MATHER & CO. 
CLEVELAND 14, OHIO 


CHICAGO ¢ CINCINNATI «© DETROIT *« DULUTH 
ERIE «© GREENSBORO ¢ INDIANAPOLIS *« NEW YORK 
PITTSBURGH e¢ ST. LOUIS * WASHINGTON 


Hering Sratealry shiuce 1883 


IRON ORE e PIG IRON e COAL e COKE e FERROALLOYS e LAKE FUELING e LAKE SHIPPING 
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PETRO BOND 


Write today for BOOKLET giving further 


CHEMICALS, 


INC. _ 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 


1809 


6018 


SOUTH COAST LIFE BLDG. HOUSTON 2, TEXAS 
*Registered Trademark, Baroid Division National Lead Co. 


fine finish castings are a stand- 

ard result when your foundry 
sands are bonded with PETRO 
BOND. The smooth surface elim- 
inates extra buffing; tolerances 
are closer. 


You get finer results and fewer 
rejects when bonding with 
PETRO BOND, because sands 
are bonded with oil instead of 
water. This means you can use 
fine-grain sands, with less gas 
in the mold. Sands shake out fast. 
don’t stick to castings. 


ATTWOOD BRASS WORKS, Grand Rap- 
ids, Michigan, cast these marine bow 
plates from manganese bronze, using 
PETRO BOND sand molds. They report 
fewer rejects since using PETRO BOND. 


information on the benefits gained by using PETRO BOND by BARO/D 


PETRO BOND is availabie from dealers listed herewith 


American Steel and Supply Company, Chicago, Illinois; Asbury Graphite Mills, Inc., Asbury 
New Jersey; Asher-Moore Company, Richmond, Virginia; Brandt Equipment and Supply 
Company, Houston, Texas; George W. Bryant Core Sands, Inc., McConnellsville, New York 
The Buckeye Products Company, Cincinnati, Ohio; Canadian Foundry Supplies & Equipment 
Ltd., Montreal 30, Quebec (Main Office); Canadian Foundry Supplies & Equipment Ltd 
Toronto 14, Ontario; Combined Supply & Equipment Company, Buffalo, New York; Foundries 
Materials Company, Coldwater, Michigan; Foundries Materials Company, Detroit, Michigan; 
Foundry Service Company, Birmingham, Alabama; General Refractories Company, Indian- 
apolis, Indiana; The Hoffman Foundry Supply Co., Cleveland, Ohio; Independent Foundry 
Supply Company, Los Angeles, California; Industrial & Foundry Supply Company, Oakland, 
California; Interstate Supply and Equipment Co., Milwaukee, Wisconsin; Klien-Farris Com- 
pany, Inc., Boston, Massachusetts; La Grande Industrial Supply Co., Portland, Oregon; 
Marthens Company. Moline, Illinois; Carl F. Miller and Company, Inc., Seattle, Washington; 
John P. Moninger, Elmwood Park, Illinois; Pearson and Smith, Inc., Spokane, Washington; 
Pennsylvania Foundry Supply & Sand Co., Philadelphia, Pennsylvania; Robbins and Bohr, 
Chattanooga, Tennessee; Smith-Sharpe Company, Minneapolis, Minnesota; Steelman Sales 
Company, Munster, Indiana; Warner R. Thompson Company, Detroit, Michigan; Western 
Materials Company, Chicago, Illinois; Walter A. Zeis, Webster Groves, Missouri. 
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